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The Three Fields 


The thoughts of many are at the moment 
directed towards the popularisation of castings, 
in order that the foundry industry may progress. 
In this connection it is interesting to divide 
castings into their various groups and then sub- 
divide them into three categories. The first cate- 
gory comprises those goods which have an 
unassailable position in the field they serve, 
because of a combination of price and inherent 
qualities. This field is more limited than one 
would believe, and if major alterations in 
primary design are envisaged, it may be assailed. 
Outstanding for cast iron are ingot moulds for 
steelworks, motor-vehicle cylinder blocks, fire- 
bars and sash weights. Ingot moulds for non- 
ferrous use, however, have been made of copper, 
and the most. modern design of windows dis- 
penses with sash weights. There is, therefore, a 
warning that although the position may seem 
impregnable for an industry it is essential that 
efforts be made to improve on existing practice. 

The next category is where the cast product is 
subject to competition from  non-foundry 
materials. In this case it is easier and more 
illuminating to dwell on processes rather than 
actual components or finished entities. Drop 
forging, steel pressing, weldings, plastics, steel- 
pipe manufacture, and the ceramic industry are 
all actual or potential competitors. It is signifi- 
cant to note that to overcome these phases of 
competition the founder has to develop entirely 
different properties in each case. Sometimes it 
is esthetic appearance, sometimes strength- 
weight ratio, or maybe resistance to heat or cor- 
rosion of various types. That efforts are being 
made is strikingly illustrated by the fact that 
10 per cent. of America’s very considerable pro- 
duction of cast iron is now alloyed, and probably 
a similar ratio is maintained in this country. 

The last category is the most interesting of all, 
and relates to the replacement of non-foundry 
productions by castings. The most interesting 
recent development is that of the cast crank. 


shaft, as it points the way for further encroach- 
ment on the field hitherto exclusively held by 
steel forgings. For many decades, designers have 
assumed that whilst cast iron is satisfactory for 
static componenis, steel must be used for those 
involving dynamic stresses. Here the property 
to be developed is that of ‘‘ damping ”’ stresses 
sc as to inhibit their concentration. There is 
indicated yet another promising field, and that 
at the expense of the steel founder. We refer to 
the entry of cast iron into wear-resisting fields. 
Here, modern cast irons are found to be replac- 
ing parts normally made from manganese steel, 

Castings, both ferrous and non-ferrous, are so 
diverse in character that balanced research work 
of a fundamental character is essential. Work 
designed to help founders to compete with forg- 
ings is not likely to be of great help in over- 


coming the competition from plastics. ‘To popu- 
larise cast iron by propaganda, as is being 
suggested, needs a profound study of the situa- 


tion from the three angles we have suggested, 
and concentration must be devoted to the second 
category. 


Government Expenditure Praised 


It is so common to find Government expendi- 
ture, raised by taxation, criticised and _ the 
objects of such expenditure regarded with sus- 
picion that it is unustial to find a Government 
department whose costs are hailed with uniform 
satisfaction and by whom higher expenditures 
would be welcomed. Yet this is what happens 
each year to the Department of Scientific and 
Industrial Research. The Department is under 
the Privy Council and is advised by a body of 
eminent scientists, of whom Lord Riverdale of 
Sheffield has been elected chairman to succeed 
the late Lord Rutherford. The Department 
administers the national laboratories such as the 
National Physical Laboratory, the Geological 
Survey and Museum and the Fuel Research 
Station, as well as providing grants to the score 
or so research associations, which are, of course, 
also supported by industry. There is scarcely 
any department of the national life into which 
the work of the Department in one way or 
another does not penetrate; food, fuel, boots, 
clothes, touch the citizen as closely as the indus- 
trialist. The foundry industry has a direct 
concern in the three associations dealing with 
the metal industries, the British Cast Iron 
Research Association, the British Non-Ferrous 
Metals Research Association and the Iron and 
Steel Industrial Research Council, while the 
work of the bodies connected with automobile 
engineering, refractories and electrical engineer- 
ing have an obvious interest for it. As one 
leading paper put it, ‘‘ The man in the street 
—and, for that matter, the manufacturer of 
balanced view—will probably be surprised at 
the smallness of the expenditure, relative to 
the results which have accrued.’’ For the 
Government and industry combined pay some- 
thing like £370,000 per annum, and it is added 
that ‘‘it is to be hoped therefore that the 
Advisory Council of the Department will find 
every industry reasonably acquiescent in any 
suggestion for intensified research, when later 
in the year it comes to review the whole scheme 
of grant-aided research associations.”’ 
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Correspondence 


[We accept no responsibility for the statements 
made or the opinions expressed by our corre- 
spondents. 


Calcium Carbonate Inclusions in Moulding Sand 
To the Editor of Tue Founpry Trade JOURNAL. 

Sir,—-It appears to be understood generally 
that free calcium carbonate, in the form of lime- 
stone or chalk, occurring in moulding sand is 
detrimental. Preliminary experiments in order 
to justify this opinion indicate that when the 
inclusions are in a’ finely divided state, no dis- 
advantage is apparent. 

I should be very grateful to learn from prac- 
tical experience in steel and iron moulding 
whether any conclusions have been drawn on this 
subject.--Yours, ete., a. CRAWLEY. 

General Refractories, Limited, 

Genefax House, Sheffield, 10. 

February 2, 1938. 


Custom of the Trade 
To the Editor of Tuk Founpry Trape Journar. 

Sin,—-In the issue of THe Founpry TRADE 
JourNAL of January 20, on page 80, the last por- 
tion of the letter signed ‘‘ Foundryist ’’ is mis- 
leading. 

If the last sentence—-‘‘ Actually this is not a 
trade custom, but well established law ’’--were 
true, there would be necessity for drastic revision 
of prices for castings which had to be machined, 
as no foundry could bear the responsibility with- 
out increasing the cost of the castings by means 
of a premium against liability for machining 
costs.— Yours, etc., Ecossals.’’ 

February 3, 1938. 


Antiquity of Cast Iron 
To the Editor of THe Founpry Trape Journat. 

Srr,—In your leading article in the JourNnaL 
for February 3 you make interesting references 
to the early iron castings in China, and I would 
suggest that it would be very useful if someone 
would present these studies in an easily accessible 
form. 

There is one point in which I suggest you have 
unwittingly given a wrong impression in refer- 
ring to the origin of iron casting being in China. 
Whilst priority is always interesting, I have 
always felt that the various discoveries connected 
with iron and steel have been made quite inde- 
pendently in all countries. In other words, that 
mankind, faced with the same problem of dealing 
with material, has solved the matter in accord- 
ance with natural laws without the idea or the 
method having been passed on. There is no 
reason to think that the ancient Chinese art was 
passed on to other countries, although there is 
some evidence that steel for the manufacture of 
the well-known superb Japanese swords was some- 
times imported from China and Korea. The 
wonderful weapons made in Japan from a.p. 900 
onwards were mostly produced from local 
materials, and the art was kept strictly local, 
apart from specimens being taken to other 
countries following piratical episodes. Dr. Lard- 
ner refers to Japanese sabres in his Encyclo- 
predia, 1832. ‘‘ Marksman ”’ also alludes to fire- 
backs, etc., and while these interesting and beau 
tiful castings are probably the earliest specimens 
of iron casting in Europe, they were nevertheless 
probably of independent discovery, that is, with- 
out extraneous ideas having contributed to the 
method. 

Difficulties of travel and language prevented 
ideas spreading, apart from specimens being 
passed from hand to hand by war and looting. 
The iron castings in the Stahlhaus at Diisseldorf 
are well worth a foundryman’s visit, and some 
day the Chinese specimens may be on view! Did 
Marco Polo make reference to any iron castings ? 
—Yours, etc., 

Holmes Mills, Rotherham. 

February 5, 1938. 


A. ALLISON. 
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Book Reviews 


Ryland’s Directory. 24th edition. Published by 
“The tron and Coal Trades Review,’’ 49, 
Wellington Street, London, W.C.2. Price, £2 2s. 
cloth bound; £2 12s. leather bound. 

The object of a trade directory is to supply 
information of a commercial character pertain- 
ing to an industry or group of industries, and 
the success with which any such publication 
meets will be judged on the dual grounds of the 
anticipation of what is considered to be useful 
commercial information and its presentation. 
The editors of Ryland’s Directory, with 48 years’ 
experience to draw upon, liave decided that the 
two cardinal features must be aids to buying and 
selling. Taking the former aspect first, the 
directory details, in addition to lists of the manu- 
facturers of almost every conceivable commodity 
used by the heavy industries, including, of 
course, that of foundry work, pages devoted to 
technical descriptions of the pig-irons available 
to the industry, the standard sections of steel 
components rolled by the various works, and the 
dimensions of steel sheets normally produced. 
For the sales department, it is obvious to the 
intelligent executive that the same lists are of 
equal importance. If a steel founder is selling 
manganese steel plates to one manufacturer of 
sand mills, then Ryland’s discloses that there is 
a market for his goods amongst that customer’s 
competitors. Sales managers require additional 
information, such as telegraphic addresses, trade 
marks, the existence of employers’ federations, 
the density of markets in any one area, the 
capital and directorate of the works to which he 
sells, and the dividends which they have paid in 
recent years. All this information is contained 
in the Directory, and what is more, it is so 
intelligently indexed that a junior can readily 
procure any information desired. It is perfectly 
true to state that we can answer 80 per cent. of 
the 1,500 or more commercial inquiries we receive 
in the course of a year by reference to our copy 
of Ryland’s. It would be no compliment to the 
editors to say that new features have been in- 
corporated for this new edition, and the best 
that can be said is that all the existing features 
have been retained and brought up to date. 
New features are more often than not an excuse 
for past lapses. To our mind Ryland’s is an 
indispensable article of commercial equipment for 
the office of any industrial organisation connected 
with the iron, coal and foundry industries. 


Locomotive Engineers’ Pocket Book. 38th 


edition. Published by the Locomotive Publishing 
Company, Limited, 3, Amen Corner, Paternoster 
Row, London, E.C.4. Price 3s. 6d. 


This interesting pocket book undoubtedly 
appeals to a wider public than that strictly 
associated with the construction and running of 
railway locomotives, for not only are the 
spectacular performances detailed, but a 
directory of locomotive-using firms is included. 
Very little is said about the materials of con- 
struction, and only one short table of tensile 
strengths is given, so that fqunders can regard 


this book much as the layman would. The 
reviewer found it very interesting from this 
aspect. 


Manchester Association of Engineers 

The annual dinner and dance of the Manchester 
Association of Engineers will be held on Friday. 
March 4, at the Grand Hotel (Jubilee Suite), Aytoun 
Street, near Piccadilly, Manchester. The dinner 
dances held during the last three years have been 
so successful that the Council have decided this year 
the annual dinner will also be followed by dancing, 
and ladies are invited. There will be no speeches 
with the exception of the toast of the President. 
Application for tickets (9s. 6d. each, exclusive of 
wines) should be addressed to the Secretary, Mr. T. 
\Ivkemson, St. John Street Chambers. Deansgate. 
Manchester, 3. 


Fepsruary 10, 


Random Shots 


A certain foundryman, finding himself with a 
‘* dasty bad cold in the dose ’’ betook himself to 
hed. A good opportunity, thought he, to get up 
to date with his technical reading. The fever 
not abating after the first day, he lay there a 
second and a third, and, being a very good 
foundryman, his mind still concentrated on the 
more obscure problems of metallurgy long after 
he had devoured all his literature. Eventually, 
he tired of thinking around his work and gave 
himself over to the delicious extravaganzas of 
the Arabian Nights, thinking therein to indulge 
in a complete mental change. 

* 


No sooner had he read a few pages when 
behold! an aged fisherman cast his net into the 
sea and dragged out a heavy vase of “ yellow ”’ 
copper, shut up and fastened with lead. ‘TI wil! 
sell this to a founder said he with joy. 
‘“Serap merchant’? murmured the invalid, 
involuntarily correcting the ignorant fisherman. 
Still undaunted by this rude reminder of his 
work, he read on and on, entranced with the 
adventures of enchanted princes and princesses. 
Then there came a story of one Agib, son of 1 
Sultan, who went on a long voyage and was 
overtaken by a terrible disaster. Sailing towards 
an ominous-looking black mountain, his ship was 
involuntarily attracted towards it. All the nails 
and iron on this ship flew towards the mountain, 
where they fixed, by the violence of the attrac- 
tion, with a horrible noise. This wretched 
‘“ mountain of adamant ’’ could be nothing more 
or less than a lump of magnetite, thought the 
fever-stricken foundryman, and his mind got 
busy once again with the problem of cast 
magnets. ‘A plague on the metallurgical 
mind,’’ he screamed as his scientific eye watched 
the sudden rise in his temperature. 


” 


* * * 


The doctor came and prescribed an iron tonic, 
to be followed by a week’s holiday playing on the 
sands at Torquay. . That doctor was found 
dead on the floor, cut in two by a stainless knife, 
and when that poor foundryman recovers from 
his surprise and dismay he will have to face a 
charge of ‘‘ Murder with malice aforethought.”’ 

* 


Let this be a warning to all those who have 
stands at the British Industries Fair this year, 
to take very extra special precautions against 
catching that annual cold! 


* * * 


There were sounds of revelry at night in Jewry 
Street, London, on Saturday, when the Metal- 
lurgy Department of the Sir John Cass Technical 
Institute held its annual dance. ‘‘ Marksman “ 
enjoys this function quite as much as the more 
pretentious ‘‘ hops "’ of the senior institutes. As 
all dances should, it went with a swing from th» 
start. ‘‘ Marksman ”’ regretted the omission this 
year of the students’ stage entertainment, but 
Mr. W. E. Hoare, forsaking research work on 
tinplate that evening, appeared as vocalist, and 
the songs which he (and the gathering) sang were 
full of sly digs at everybody connected with the 
Metallurgy Department, from Principal Patch. 
to the lab. boys. The lecturer in foundry practice 
was not spared, for he was accused of making his 
castings in mud (mainly because of the exigencies 
ol rhyme). A word of praise has to go to those 
who organised this very successful evening. 


MARKSMAN.” 


Refractories Film Show 


Various films showing the manufacture and use 
of refractories made by General Refractories, 
Limited, were shown at the company’s London offices 
at Russell House, Adam Street, Adelphi, on Friday. 
January 28. The programme, which lasted about 


two hours, was interspersed with some non-technical 
reels. 
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The Metallurgy of Cast Iron’ 


By A. E. PEACE and P. A. RUSSELL, B.Sc. 


Introduction 

In considering the preparation of this Paper, 
the authors had difficulty in deciding how much 
ground to cover and how to apportion the work. 
The usual method of approach to the subject is 
academic, using the well-established iron-carbon 
diagram as a starting point. However, an en- 
tirely opposite method of attack was decided 
upon which, it is thought, will prove of greater 


from 100 to 1,000 Brinell. The extreme variation 
capable of attainment is the result of metallur- 
gica] research during the last few years. Iron 
castings are now performing duties impossible 
to the metal five to ten years ago, and in many 
other instances are giving far superior service 
to that which was considered normal. 

Hardness is affected by: (1) chemical composi- 
tion; (2) raw materials used, i.e., pig-iron, scrap 


+” 
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The ferrite is very soft (about 100 Brinell), and 
the cementite is extremely hard (about 700 
Brinell). The hardness of pearlite is around 200 
Brinell. 

In a white iron the hardness is greater with 
larger amounts of free cementite. Since pearlite 
has a definite composition, increase in total car- 
bon in a white iron results in increase of free 
cementite, and hence greater hardness. Note the 
greatly increased amount of free cementite in 
Fig. 5 compared with Fig. 4. 


Inducing Maximum Hardness 


Additional hardness is only now obtainable by 
alteration of the pearlitic matrix. To explain 


FERRITE AND FLAKE 
x 200. 


1.—Grey Cast Tron, 


GRAPHITE. 


interest, will better correlate the practical an: 
academic aspects and will enable the authors to 
select material to present to best advantage 
under these conditions. 

Certain physical properties will be chosen, one 
or other of which is a requisite of all good-quality 
iron castings, and the factors which affect. them 
will be dealt with. The chosen properties are 
hardness, strength, pressure tightness, general 
soundness and heat-resistance. 


PART | 
By A. E. Peace. 

It is proposed to consider the property of hard- 
ness as broadly understood and not critically to 
define it by discussion of wear resistance, machin- 
ability and the like. For this purpose hardness is 


Fig. 4.—Whive Cast Iron, 2.5 ver cent. T.C. 
PEARLITE AND CEMENTITE. x 50. 


the property revealed by indentation tests such 
as the Brinell. 

Cast iron is now produced with an excep- 
tionally wide range of hardness, approximately 


. ve read before the East Midlands Branch of the 
Institute of British Foundrymen. 


Fig. 2..-BLacKHEART MALLEABLE Cast IRON. 
Ferrite Nopucar GRapPHite. x 50. 


and steel; (3) melting conditions; (4) thermal 
conditions, i.e., from spout to cooled casting, and 
(5) heat-treatment. 

Items (2) and (3) will not be considered, as a 
future lecture on melting practice will probably 
deal with them. 

The notable influences on hardness of chemical 
composition are brought about in three different 
ways. The first and most important is by the 
effect on the various forms of carbon. The 
second is the effect of elements forming solid 
solutions in the iron, and the third the effect 
of elements forming distinct structural com- 
ponents. 

The softest cast iron, shown in Figs. 1 and 2, 
is that containing no combined carbon, wherein 


3.2 per cent. T.C. 
x 50. 


Fic. Cast Iron, 
PEARLITE AND CEMENTITE. 


the structure is ferrite and graphite. In ordi- 
rary grey iron, shown in Fig. 3, the combined 
carbon is in the form of pearlite. This is alter- 
nate lamelle or layers of ferrite (carbonless iron) 
and cementite (the carbide of iron), approxi- 
mately six parts of ferrite to one of cementite. 


Fre. x 600. 
this it is necessary to go more fully into the iron- 
carbon system. 

In molten cast iron the carbon is present as 
the carbide, cementite, and is in solution. In 
the solid state cementite is only partially soluble, 
so that when molten cast iron freezes part of 
the cementite remains in solid solution, and the 
remainder is rejected as free cementite. This 
solid solution formed on freezing is austenite, 
and at this temperature, about 1,130 deg. C., the 
saturated solution contains around 2 per cent. 
of carbon. The solubility decreases as the tem- 
perature falls, so that on cooling from the 
freezing point more and more cementite is re- 
jected, until at about 730 deg. C. the austenite 
only contains some 0.9 per cent. of carbon. 


Vic, 6.—AUSTENITE AND GRAPHITE. X 500. 
Below 730 deg. C., cementite is insoluble in the. 
iron, so that at this temperature the austenite 
is transformed and the cementite is precipitated 
in the form of laminations in the ferrite, as 
seen in the illustration showing the pearlite 
structure. 
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This transformation can be prevented to vary- 
ing degrees by drastic cooling and alloying. If 
the change is completely prevented the structure 
is austenite with a hardness but little above that 
of ferrite. This is shown in Fig. 6. 

If the change be only partially restrained, then 
martensite is produced which may be regarded 
as a decomposition product of the austenite. 
Fig. 7 shows martensite in a grey cast iron, 
and Fig. 8 in a white cast iron. 

Martensite is intensely hard, about 650 Brinell, 
and this matrix structure with cementite gives 
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Graphite softens an iron, although the effect 
is largely masked by the greater effect of the 
state and amount of combined carbon. 


Silicon 

Silicon lowers the eutectic carbon by about 0.3 
per cent. for every 1 per cent. of silicon, so that 
with high silicon content there is likely to be a 
greater excess of cementite available for ready 
graphitisation at the freezing point. 

Silicon reduces the stability of the carbide and 
so promotes graphitisation. In fact, slightly 


Fig. 7..-MARTENSITE AND GRAPHITE. xX 500. 


the hardest cast iron obtainable, except for the 
surface hardness gained by nitriding, which 
reaches 1,000 Brinell. 


EFFECT OF THE ELEMENTS ON THE 
VARIOUS FORMS OF CARBON 


Carbon 


The amount of carbon which can be dissolved 
in molten iron is greater the higher the tem- 
perature, and the amount which can be held in 
solution at the freezing point, known as the 
eutectic quantity, is 4.3 per cent. in a pure iron- 
carbon alloy. In a hyper-eutectic alloy (i.e., 
with carbon content above the eutectic amount) 
when cooling down to the freezing point the 
excess carbide is precipitated. The carbide at 


I'tc. 8.—MARTENSITE AND CEMENTITE. X 260. 
more than 3 per cent. of silicon completely 
dissociates cementite into iron and graphite. 
These features will be referred to later, but at 
the moment it is sufficient to realise that up 
to about 3 per cent. silicon softens cast iron by 
reducing the amount of carbide and increasing 
the amount of graphite. 

It also reduces the carbon required to form 
pearlite, so that an iron containing silicon can 
be all-pearlitic with less than the 0.9 per cent. 
of combined carbon mentioned previously for a 
pure alloy. 

Manganese 

Manganese combines with sulphur to form man- 
ganese sulphide, and in this state has little or 
no effect upon carbon. The quantity required 
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ducts, pearlite and martensite, until at above 
10 per cent. it will give an austenitic structure. 

Manganese therefore tends to prevent graphite 
formation, although up to 1 per cent. the effect 
is not very marked. It also reduces slightly 
the amount of carbon required to form pearlite. 


Sulphur 
Sulphur when present with insufficient man- 
ganese forms an iron sulphide and has a great 
effect on the stability of cementite, thus reduc- 
ing graphitisation. The effect is so pronounced 


| PHOSPHOROUS | 
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Fig. 9.—EFFECT OF SILICON AND PHOSPHORUS ON 
CaRBON IN Eutectic. 


that high sulphur in excess of the Mn: 5 ratio 
is frequently used to prevent graphitisation in 
white cast iron and in chilled irons. 


Phosphorus 

Phosphorus, like silicon, lowers the carbon 
eutectic by about 0.3 per cent. for every 1 per 
cent of phosphorus. This is shown in Fig. 9. 
Apart from this influence explained previously 
under silicon, phosphorus has apparently no 
direct effect upon carbon formation. Indirectly 
it reduces the amount of combined carbon neces- 
sary to form an all-pearlitic matrix. 


Nickel 
Nickel reduces the stability of the carbide and 
is therefore a graphitiser. Its effect is about 


Fic. 10.—PuHospHipe Evtectic. PHosPHorvs 


0.1 PER CENT. X 25. 


these temperatures is very unstable and easily 
dissociates into iron and graphite, so that hyper- 
eutectic irons are liable to be highly graphitic. 
Below the freezing point the carbide rejected by 
the austenite as previously explained will still 
graphitise, but less readily as the temperature 
falls, until below 730 deg. C. the carbide is stable 
and will not break down. 


Fie. 11._-PHospuipe Eutectic. PHospHorus 


0.25 PER CENT, xX 25. 


to combine with the sulphur is 1.72 times the 
sulphur content plus an excess of about 0.2 to 
0.3 per cent. Above this neutralising quantity 
the Mn forms a carbide intimately associated 
with the carbide of iron and tends to stabilise 
it. In quantities above 1 per cent. it gradually 
reduces the breakdown of the austenite and 
results in the retention of the transition pro- 


Fig. 12.._-PHospuipe Eutectic. 


0.75 PER CENT. X 25. 


one-third that of silicon. In addition it in- 
fluences the condition of the matrix and in 
increasing quantities produces harder structures 
until at around 4 per cent. it produces marten- 
site and if increased further causes the reten- 
tion of austenite. This effect on the matrix is 
hardening, whilst the graphitising effect is 
softening, so that nickel in suitable quantities 
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softens the chilled and harder sections whilst 
hardening the softer and grey sections. In 
larger amounts, say 4 to 5 per cent., it can be 
used to produce extremely hard cast iron by the 
formation of martensite. 


Chromium 


Chromium forms a double carbide with iron 
which is more stable than the iron carbide. Its 
effect in stabilising the carbide and therefore 
hardening cast iron is so great that an other- 
wise grey soft iron with 3 per cent. of chromium 
will become fully white with no graphite at all. 
lt is therefore very useful in conjunction with 
nickel as it neutralises the effect of nickel on 
graphitisation. Its use in this respect should 
be_in the proportion of one third of the nickel 
content. Chromium tends to refine the pearlite 
and make it harder. 


EFFECT OF ELEMENTS IN SOLID SOLUTION 


It has now been shown how some elements form 
carbides and are hardeners reducing graphitisa- 
tion. Elements which favour  graphitisation 
generally do not form carbides, but dissolve in 


13. 
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1.20 PER CENT. xX 25. 


the iron forming a solid solution in the ferrite, 
in which state they are not microscopically 
observable. 
Silicon 
Silicon is one of these, and it hardens the 
ferrite. This effect is not distinctly noticeable 
owing te its graphitising action until above 
3 per cent. is present, when although causing 
complete graphitisation the ferrite matrix is ex- 
tremely hard. This hardness is not valuable as 
the metal is weak and brittle. High silicon irons 
have a usefulness, however, which will be 
explained later. 
Copper 
Copper is now used to some extent in cast 
irons. It forms a solid solution, the apparent 
solubility being up to about 3} per cent. It 
has a hardening action on the ferrite, but its 
chief value lies in other directions. 


ELEMENTS FORMING DEFINITE 
STRUCTURAL COMPONENTS 
Some elements form compounds with iron or 
other elements and exert an _ effect upon 
hardness. 
Phosphorus 


Phosphorus forms phosphide of iron, and _ is 
present as a binary eutectic of phosphide and 
iron in grey cast irons. In white or mottled 
irons where there is free cementite, the phosphide 
exists in a ternary eutectic of iron, cementite 
and phosphide. Discrimination between the two 
eutectics is not generally made, and they are 
referred to as the phosphide eutectic or steadite, 
the name given to the microscopic structure. 

One per cent. of phosphorus in iron gives 
about 10 per cent. of eutectic, which is a hard 
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component, so that the effect of phosphorus as 
a hardener is quite pronounced. Figs. 10 to 13 
show the effect of increasing phosphorus on the 
amount of phosphide eutectic. Because of the 
large volume occupied by the eutectic the amount 
of carbon to form a pearlitic matrix is reduced. 


Manganese 

This is the only other element to form a 
compound appreciably affecting hardness, and 
this does so when present in amounts somewhat 
equal to the silicon content, say over 1} per 
cent. It then appears to form a silicate of man- 
ganese which gives hard spots, detracting from 
machinability. 


EFFECT OF THERMAL CONDITIONS 

This is a very complex study, and for the 
purpose in view it is proposed simply to consider 
the relative cooling rates. It has previously 
been stated that the carbide, cementite, readily 
breaks down into ferrite and graphite at high 
temperatures and less easily as the temperature 
falls. 

Irons above the eutectic carbon composition 
contain excess cementite which, during solidifica- 
tion, rapidly graphitises because of the very 
high temperature. Irons of eutectic composi- 
tion do not free any cementite until they have 
solidified, when they reject all in excess of the 
2 per cent. or thereabouts contained in the 
austenite. This cementite formed after solidi- 
fication graphitises less readily than in the case 
just mentioned. Below the eutectic composition 
the amount of free cementite on solidification is 
less still, and further cementite is only freed 
from the austenite with falling temperature, as 
previously explained. Graphitisation of this 
cementite is much slower as it is formed when 
the temperature is lower. Thus it will be seen 
that quick cooling reduces the amount of 
graphitisation and is more pronounced in effect 
with irons below the eutectic composition than 
with irons above. 

Broadly speaking, then, quick cooling gives 
less graphite, more carbides and_ therefore 
harder metal, and slow cooling produces more 
graphite, less carbides and softer iron. 

The influence of section upon cooling rates is 
roughly proportional to the ratio of surface area 
to volume, so that a large section with small area 
in relation to volume cools slowly; conversely 
a small section cools quickly: This is well under- 
stood. The cooling rate, however, can be much 
affected by other influences. As the casting 
cools down so the mould becomes hot, and the 
nature of the mould material exerts an effect. 
Sand pockets where there is much surrounding 
metal will get very hot and slow the cooling of 
the adjacent metal. This can produce softer 
iron in a thin section than exists elsewhere in 
heavier sections. The disposition of gates and 
feeders has a pronounced effect, and control of 
cooling rate can often be achieved by movement 
of gates. The use of chills will enable a hard 
white fracture to be obtained with a background 
of soft machinable iron. Figs. 14, 15 and 16 
show the structure of chill changing to grey in 
a chilled cast iron. 


HEAT-TREATMENT 


The hardness of cast iron is greatly affected 
by heat-treatment, and this can be carried out 
either for softening or hardening. In softening 
or annealing it is necessary to heat the castings 
to above the pearlitic change point, about 730 
deg. C., and cool slowly. The process is 
essentially one of graphitisation, and any free 
cementite, such as may exist in chilled edges, 
can be broken down into graphite and pearlite 
or ferrite. Grey irons containing no free 


cementite will be softened by a reduction in the 
amount of pearlite and an increase in graphite 
and ferrite. 

The longer the annealing time and the higher 
the temperature the greater is the graphitising 
and softening effect. 


In general temperatures 


137 


around 800 deg. are preferred. The effect is, of 
course, influenced by chemical composition in a 
similar manner as described previously. 
Hardening is carried out by quenching from 
above the critical temperature, usually followed 
by tempering at low temperatures. Cast iron 
hardens in much the same way as steel except 
that graphitic carbon is present. When the 
metal is heated above the pearlite change-point 
austenite is formed, and this will absorb carbon 
from graphite or free cementite in quantities 


according to the temperature and time. Upon 
quenching the carbon is held in solution. With 


very drastic quenching it is possible to obtain a 
high-carbon martensite structure of extreme hard- 
ness. Generally the very soft irons do not harden 
satisfactorily, and alloyed cast irons give the best 
results. The latter enable slower cooling to be 
employed while still yielding the hardening con- 


Wuarre Part or A CHILLED 
PEAKLITY AND CEMENTITE. x 200. 
(CENTRE)..-MoTTLED OF A 
PEARLITE, CEMENTITE 
200 


Fig. 14 (Top). 
CASTING. 
Fie. 15 
CHILLED CASTING. 
AND GRAPHITE. X 
Fic. 16 (norrom).—Grey Part or A CHILLED 


Castine. AND Grapaite, Xx 200. 
stituents. The process, of course, calls . for 
careful operation owing to the danger of crack- 
ing the castings. 

A further method of heat-treatment is now in 
use for surface hardening. This is nitriding. 
The process is carried out by subjecting the metal 
to an atmosphere of ammonia gas for some hours 
at a temperature around 500 deg. C. The 
hardening is the result of the formation of 
nitrides in the skin, and Brinell hardness values 
of 800 to 1,000 are obtainable. There is no effect 
upon the carbon formations. It is necessary to 
use alloyed irons, and aluminium, chromium, 
vanadium, nickel, titanium and molybdenum are 
variously employed. 

(To be concluded.) 


Melting Point of Silicon 

Estimations of the melting point of pure silicon 
of 99.89 per cent. purity, carried out by F. Horr- 
MANN and A. Scuutze by means of thermo-electric 
measurements and the optical-pyrometer, gave a 
value of 1,410 deg. C. with an accuracy of +2 per 
cent. The melting point of commercial silicon 
(98 per cent.) was 2 deg. lower according to thermo- 
electric measurements. A report of this. work and 
a survey of previous estimations are given in a 
paper in ‘‘ Metallwirtschaft.”’ 
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Institute of British 
Foundrymen 


ANNUAL DINNER OF BIRMINGHAM 
BRANCH 


The striking growth of the Branch since its 
inauguration in 1906 was the keynote of the 
speeches at the annual dinner and dance of the 
Birmingham, Coventry and West Midlands 
Branch of the Institute of British Foundrymen, 
held at the Edgbaston Botanical Gardens, Bir- 
mingham, on January 29. The principal guests 
were Alderman W. Byng Kenrick (Archibald 
Kenrick and Sons, Limited, West Bromwich), 
Mr. C. W. Bigg (President of the Institute) 
and Mr. R. J. Rogers (Chairman of the Society 
of British Gas Industries). Mr. H. J. Roe 
(Branch-President), who presided, had the satis- 
faction of welcoming a company of members and 
their ladies numbering upwards of two hundred. 

In submitting the toast of the Branch, AtpErR- 
MAN BynG Kenrick recalled that in the seven 
vears since he last accepted their invitation to 
attend, Birmingham as a city had shown im- 
mense growth in prosperity, in the number of 
persons employed, and in its commercial activi- 
ties. If the growth of Birmingham in that brief 
period had been surprising, the growth of the 
Birmingham Branch of the Institute had been 
more surprising still. The Institute had had 
only a comparatively short existence of thirty 
odd years. Certain far-seeing members of the 
profession in 1904 perceived that, in a competi- 
tive wovld, the isolation of the foundryman was 
out of place, and they built wisely and well. He 
understood that one of the founders of the 
Institute, Mr. F. J. Cook, was present, and 
surely he was delighted with the growth of the 
small association which he and several others 
started in 1904. They ought not to be unmindful 
of what they owed to these pioneers in their 
somewhat difficult’ undertaking. 

As one looked round Birmingham and _ the 
Black Country it appeared that the iron foundry 
and the brass foundry had ever been the princi- 
palities of the small man. It seemed as though 
in the past they had been stronger at dissocia- 
tion than at alliances; but even foundrymen 
had to move with the times or move off, and 
now they had reached the period when a measure 
of isolated self-sufficiency which was not suffi- 
cient was out of date. They had done very 
well to counter that by their Institute. None 
of them would be any the poorer if they frankly 
brought their ideas to the test of discussion 
and used the meetings for the exchange of ideas. 

Continning, Alderman Kenrick voiced the 
opinion that foundrymen had never been entirely 
friendly with the patternmakers, though they 
counted them as fellow-craftsmen. They had 
even been a little hostile towards the draughts- 
men, and at open war with the designers. If 
only to protect themselves against their enemies 
they would do well to combine. Another way 
of dealing with their enemies was by absorption, 
and they had adopted that rather more humane 
process. 

Tiately they had joined with others in the 
establishment of a national foundry school. It 
was interesting to note that it had been estab- 
lished in Birmingham, but it was, of course, for 
the use of the whole of the Kingdom. This 
was an extremely interesting development. Only 
by the support of the larger establishments 
would it be possible for a constant succession 
of students to be provided. He knew it was a 
great deal to ask of these establishments, be- 
cause they could not possibly absorb all the 
students they might be asked to provide. On 
the other hand they could not hope to maintain 
their position unless there was a reservoir of 
competent technicians in the industry, and if 
each, as the opportunity offered, made his con- 
tribution to that reservoir, all would in due 
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course be able to draw from it, and the industry 
as a whole would benefit therefrom. -In the 
promotion of that new enterprise they could not 
fail to give a word of thanks to Mr. Pearce 
for the lead he had given. He hoped that, 
having helped to launch the venture, the indus- 
try as a whole, led by the members of the 
Institute, would enable it to be maintained. He 
was speaking, he added, as a member of the 
fourth generation of a family connected with 
the industry. 

The CHAIRMAN, responding, thanked Alderman 
Byng Kenrick for attending and for his re- 
ferences to the work of the Branch and the 
Institute. The majority of the members were 
fully acquainted with the history of the Branch, 
but he would like to comment on its early days. 
The first meeting was held at the Birmingham 
Technical School on April 28, 1906, under the 
chairmanship of Mr. Robert Buchanan, who was 
also the first President. It was interesting to 
know that there was still a link with that 
pioneer in the person of Mrs. Gameson, the wife 
of a member of the Council. Its first secretary 
was Mr. F. J. Cook, who was present with 
them. At that time the subscription was 3s. 
per annum, and during the first year the income 
amounted to £7 15s. Its membership was 51, 
whereas now it was 315, and the income for 1935 
reached the record amount of approximately 
£450. The results of their organisation were 
reflected in the many outstanding developments 
in the industry. Even greater achievements 
should lay ahead as a result of the courses 
now in operation at Sheffield University and 
the Technical College in Birmingham. Their 
success, however, would depend upon the 
financial support forthcoming from the industry. 

Mr. D. H. Woop, proposing ‘‘ The Guests,”’ 
remarked that the company numbered 125. He 
referred to Alderman Byng Kenrick’s services on 
the Birmingham Education Committee, and 
observed that last year the number of foundry 
students passing through the Birmingham 
Technical School and_ receiving certificates 
endorsed by the Institute exceeded that of all 
the students from all the other foundry schools 
in the country. 

Replying, Mr. C. W. Biee said he was 
honoured in having to respond for such a dis- 
tinguished body of visitors. The Institute did 
not encourage the type of practical man men- 
tioned in a recent broadcast speech—the farmer 
who was content to perpetuate the errors of his 
grandfather. It was the Institute’s object to 
introduce new and better methods, which would 
eliminate the errors of their grandfathers. He 
heartily congratulated the Branch on the con- 
sistently efficient manner in which it continued 
to contribute to the work and progress of the 
Institute. 

The dinner was followed by an _ enjoyable 
programme of dancing, which lasted until shortly 
before midnight. 


Catalogue Received 


Steel Forgings. A beautifully - produced 
brochure on this subject has reached us from the 
United Steel Companies, Limited, of 17, West- 
bourne Road, Sheffield, 10. It carries a wealth 
of illustrations of numerous types of heavy 
forgings, a field completely beyond the range of 
foundry competition, except in rare cases. 
Amongst rare cases is now the possibility of cast 
marine-engine crankshafts. This book goes to 
show the meticulous care bestowed upon the pro- 
duction of heavy forgings, and is a lesson to 
foundrymen on planned production—a lesson they 
will have to appreciate when engineers decide to 
make large-scale tests. There is a double-page 
table centrally positioned in the brochure which 
very clearly indicates the control imposed and 
the method of processing. This appeals to us 
as carrying the lesson for foundrymen to which 
we made reference earlier. 
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Speculation in Metals 


By ‘‘ ONLOOKER.”’ 

The rally in metal prices on the London Metal 
Exchange which ushered in the New Year was in 
no small measure due to a revival of interest by 
speculators, who, encouraged by the signs of an 
improving tendency on Wall Street, which in its 
turn was based on the belief that the Govern- 
ment’s rearmament programme would give a 
fillip to trade generally, made up their minds 
to abandon their cautious attitude and once 
again try their luck in commodity futures, 
although various adverse factors have since 
brought about a quieter tone. It is a long time 
since anything like a strong speculative buying 
movement in metals was evident; since August of 
last year there has been nothing to give a lead 
and such speculation as has taken place followed 
the bear tack rather than the bull. 

Everybody remembers what happened in the 
spring of 1937, when speculators and consumers 
scrambled for copper in Whittington Avenue and 
between them lifted values so fast and so far 
that a serious slump was inevitable. What hap- 
pened in copper occurred also in the other 
metals, for the history of lead, tin and spelter 
followed a course similar to that pursued by the 
fourth member of the group. 


Speculation not Wanted 

This incursion by speculators is probably not 
very welcome to the producers, who have no 
desire to see the markets getting out of hand 
again. It certainly is not approved by the con- 
sumers, who know only too well the dangers 
inherent in a situation in which the price of a 
commodity is being forced up by interests whose 
sole intention it is to snatch a profit and get 
clear. It has been said that speculators alone 
can never hoist a market very far without aid 
from the genuine trade buyer, and this is prob- 
ably quite true. At any rate, it is certain that 
after a speculative rise in values the advance 
cannot be maintained, unless, at the level 
attained, industry displays interest and is pre- 
pared to take material into consumption at the 
current price. 

These rapid rallies are only too often short- 
lived, for if the trade refuses the lead given by 
the speculator then profit-taking ensues, liquida- 
tion by tired bulls follows, and on the realisation 
that the maneuvre has misfired there may 
even be a measure of bear selling. All this sort 
of thing is decidedly uncomfortable for the 
genuine trader, who asks for nothing better than 
a stable market which exposes him to the mini- 
mum of risk on the score of his stock-holding and 
leaves him in peace to pursue his programme of 
production and development. 


Pointers 


Unfortunately, in the metal trade wide fluctua- 
tions in prices are more the rule than the excep- 
tien, for although from time to time the 
associated producers have been successful in 
pegging the price for a period, this control has 
never functioned very long, and the aftermath 
has usually been such as to make people wish 
that the idea had never been attempted. It is 
some consolation for those who have to trade 
among the ups and downs of the non-ferrous 
metals that protection may always be sought 
through the medium of the futures market, and 
this method of hedging is fairly widely employed. 

The return of the speculator to Whittington 
Avenue is a signal that traders should overhaul 
their position and arrange a programme of 
hedging if there is metal which requires pro- 
tection. In moderation the presence of specula- 
tive activity may be quite a good thing, for it 
does liven matters up and frequently points the 
way for the consumer and merchant to follow. 
After all, the financial groups are farseeing, and 
they do often enough ‘“ smell out’’ a rise in 
values before the trader has sensed it. 
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The Screenarator 


In the conditioning of foundry sand as knocked 
cut after casting, two processes seem to be essen- 
tial to obtain the best results—screening and 
aerating. Most modern sand-handling plants 
embody units designed for these purposes. For 
foundries where moderate amounts of sand are 
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gun. The machine has a high capacity for sand 
and cannot be overloaded by two men shovelling 
continuously. 

In general, the Screenarator suggests itself for 
use in jobbing shops where no other sand-pre- 
paration equipment is in use, and in production 
shops where auxiliary sand preparation may be 
required for floor or bench work. It may be used 
for conditioning moulding, facing or core sand in 


THE SCREENARATOR SAND SCREENING AND AvRATING UNIT. 


being handled and where a large-scale sand- 
treating plant would be unnecessary and un- 
economical, the Screenarator, which is illustrated 
below, has been designed to carry out these 
operations mechanically by means of a combined 
unit of simple and rugged construction, in which 
the detail components have been carefully 
planned to withstand the most arduous foundry 
conditions of handling and service. 

This new machine consists essentially of a 
hopper with expanded steel-mesh screen discharg- 
ing into an aerator of the impeller type, both 
units being driven through helical gearing by a 
totally-enclosed electric motor. In _ operation, 
sand is shovelled on to the screen, which is of 
corrugated type, to break up lumps and ensure 
the maximum screening surface. The sand then 
passes from the hopper into the impeller, from 
which it is discharged at high velocity through 
the nozzle situated below the top end of the 
hopper. The angle of discharge of the nozzle is 
adjustable, so that the path of the sand through 
the air may be regulated to suit the conditions. 
The tailings from the inclined screen are dis- 
charged at the lower end. 

A substantial knock-out bar is fitted centrally 
over the screen so that small moulds may be 
knocked out directly on to the screen, thus 
obviating shovelling where this procedure can be 
adopted. To facilitate direct knocking-out, and 
also to provide easy shovelling on to the screen, 
the whole apparatus is low set, the lower end of 
the hopper being only 14 in. from the floor-level. 
As it is mounted on wheels the Screenarator can 
be moved into any convenient position on the 
foundry floor, and is ready to operate by plug- 
ging into the nearest electric circuit. 

Mechanically, the machine is claimed to be of 
the most robust construction. It has only one 
moving part, which revolves on heavy Timken 
bearings on a stationary shaft. Cut gears are 
mounted on the impeller. Above the impeller is 
an eccentric shaft also mounted on Timken bear- 
ings, which is attached to the screen, the whole 
being accurately balanced to ensure freedom from 
vibration. The movement of the screen, being 
a combination of gyratory and reciprocating 
motion, is extremely effective in screening and 
conveying the sand. All gears and bearings are 
free from the sand and enclosed in dust-sealed 
housings. Lubrication is by high-pressure grease- 


iron, steel or non-ferrous work. It is made by 
Foundry Plant & Machinery, Limited, of 113, 
West Regent Street, Glasgow, C.2. 


(Concluded from nert column.) 
were redesigned to 
able rims. 

Five years later the demand for dual pneu- 
matic tyres on heavy-duty lorries led to further 
changes. Brake-drums became larger, and wheel 
and tyre sizes smaller, so that the wheel 
foundries were faced with the problem of casting 
intricate thin-walled designs without sacrificing 


accommodate demount- 
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American Notes 


(From Our AMERICAN CORRESPONDENT. ) 


Approximately 75 per cent. of the millions of 
heavy-duty lorry and lorry trailer wheels on the 
highways of the United States to-day are malle- 
able iron castings. Behind this fact lies the 
story of the rapid development of the lorry 
wheel industry, and the progress from the 
cumbersome, heavy solid-tyre wheels of earlier 
days to the modern, lightweight wheel. Foundry 
engineers have contributed much to the progress 
and improvement of wheel manufacture. 


Hus (LEFT) AND 
FintsHep Lorry WHEEL with Rim 
AND BRAKE-DRUM ATTACHED (RIGHT), 
BOTH IN MALLEABLE Cast Ikon. 


The mechanical and physical properties of 
malleable iron, and the manufacturing methods 
involved, provided the opportunities for pro- 
ducing a wheel which would be light in weight, 
extremely tough shock-resistant, and 
economical. From the manufacturing viewpoint, 
malleable iron permitted rapid quantity produc- 
tion, and possessed the ability to cast smooth, 
thin objects true to pattern without sacrifice 
of strength; coupled with this was a superior 
machinability necessary for the high-speed close- 
tolerance machining operations. These factors 
rendered substantial weight savings possible. 
The light fin on the casting assures a superior 
parting line to the wheel. 

The first malleable iron wheels were cast as 
single units, but the size and design required 
for the solid-tyre type then in use led to several 


An ANNEALING 


Car in AN AmeERICAN FouNDRY LOADED witH MALLEABLE-[RON Lorry WHEELS 


FOR HEAT-TREATMENT. 


the reputation for strength and neat appearance 
their product had attained. This involved im- 
provement in all production equipment. The 
highest-grade pattern and moulding facilities 
were adopted, and improvements in annealing 
equipment permitting shorter cycles and more 
rapid delivery periods also followed. 


production difficulties. As a result, wheels came 
to be cast in four sections, which were then 
riveted together. This step resulted in a cheaper 
product, and this type of wheel was used success- 
fully until the transition in 1920 to pneumatic 
tyres. As a result, wheels became smaller and 
(Concluded in previous column.) 
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Time and Motion Study in the Foundry 


By C. D. POLLARD 
(Continued from page 120.) 


Underlying Principles 

There are no printed rules and regulations 
posted about the works concerning the working 
of the scheme; the necessity for this course to 
be adopted has never occurred, as both sides 
work to the spirit of the arrangement with 
apparent satisfaction. 

There is one unwritten law, however, which is 
strictly adhered to and observed ‘to the letter. 
It is that, once a piecework price is fixed, it 
must remain unaltered, unless the pattern plant 
is modified, or an alternative method of pro- 
duction is adopted. 

Naturally, there are times when changes in 
the method of running or feeding, or other 
alterations, are considered advisable after a pat- 
tern has gone into production, and in such cases 
the foundry manager discusses the matter with 
the time and motion study department, who 
prepare a new estimate covering the suggested 
alteration to procedure. Providing the modi- 
fication does not increase the cost of produc- 


as to what extent the production cost is affected. 
At the same time it is the duty of the investi- 
gator, and in the interests of the foundry mana- 
ger, to investigate the circumstances and re- 
organise the labour and the use of materials if 
at all practicable, to bring the cost within esti- 
mate figures. The positive nature of the figures 
presented by the investigator leaves no doubt as 
to whether production costs are on the right 
side or not, and also leaves no doubt that the 
overheads on any particular unit will be ab- 
sorbed, provided the standard output is main- 
tained. 

These are, in the author’s opinion, the most 
important phases of the system, because it is 
at this stage that one wants to know how actual 
costs and estimates compare. 

To make any attempt in the space available 
to show reproductions of each type of reference 
or index cards in use by the time and motion 
study department would be impossible. But it 
is desirable to give sufficient evidence to justify 
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tion, all is well, and the people concerned are 
notified of the change; if the modification in- 
creases production cost, however, the foundry 
manager must decide whether the contemplated 
improvement of the castings, or saving in re- 
jects, is sufficient to justify the suggested modi- 
fication to procedure. 

If he considers it policy to make the altera- 
tion despite the added cost, the necessary re- 
timing of the job is carried out by the investi- 
gators from the time and motion study depart- 
ment, the piecework prices are adjusted, and all 
record cards are amended to the new figures. 

The stage has now been reached where a job 
is in production, satisfactory prices have been 
fixed, and the investigators have checked every 
operation, second for second against estimate, 
to prove that actual labour cost does not exceed 
the estimated cost on each separate operation. 
If it should happen that there is a discrepancy 
in any one operation, the costs department, 
with all the facts laid before them by the time 
and motion study department, prepare a cost 
rer unit, and the foundry manager i advised 


the statement that the investigators give posi- 
tive figures when estimating or setting standard 
times for various operations in the foundry. 


1916 and 1919 Reference Cards 


Fig. 9 is a reproduction of four standard re- 
ference cards which have been in constant use 
since the respective dates shown upon them; 
they are representative of thousands of ‘such re- 
ference cards in the files, which comprise that 
centralised and permanently-recorded knowledge 
to which reference was made earlier. Taking the 
oldest card reproduced on Fig. 9, it is shown that 
this standard was established in 1916, and it is 
referred to to-day as the recognised and accepted 
standard for that particular operation. 

Looking at the two lower cards, Nos. 137 and 
139, is it possible to estimate the quantity of 
sand that has been handled in this foundry, or 
the number of operators who have lifted shovels 
for the purpose of shovelling that sand, during 
the period which has elapsed since October, 
1919? Obviously it is not, but it should be 
realised that all the wages for doing that work 
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have been paid at the rate of 6.6 seconds for 
one shovelful, and 2.5 seconds for each remaining 
shovelful required to fill each mould that has 
been made. 


Sand Shovelling Times 

It can also be taken for granted that a number 
of operators have doubted these standards, and 
have been re-timed at their own request, but the 
standards set up in 1919 still stand as satisfac- 
tory to,all concerned. For instance, in Fig. 10 
is a reproduction of a card taken from the files 
at random, showing the standard for filling a 
moulding box with 16 shovelfuls of sand, on a 
job which was timed in 1936. It shows a total 
time of 44.1 seconds. This standard was made 
up from the cards 137 and 139 shown in Fig. 9; 
thus one shovelful at 6.6 seconds and 15 at 2.5 
seconds each give a total of 44.1 seconds for the 
16 shovelfuls. This example is typical of 
thousands of others which are governing the 
estimating and production costs every day. 

Attention has principally been directed to the 
working of the scheme in the moulding shops, 
simply because there is not sufficient time to 
cover all the sections of the foundry, and mould- 
ing is the most important process. The estimat- 
ing and control of costs for coremaking, knock- 
ing-out. the castings, grinding and fettling, and 
the preparation of backing sand, are carried out 
by investigators on exactly the same principles, 
and remarks regarding procedure in time and 
motion study of moulding operations would apply 
to the other processes. Figs. 11 to 13 will serve 
to illustrate this point without going into too 
much detail. 


Job Cards 


Fig. 11 shows specimen job cards for the easy 
reference to piecework prices and standards for 
any particular process on any particular pattern. 


QUALCAST LIMITED 


| $963 
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10.—Sranparp Time Carp ror OTERATION OF 
Fintinc Box. 


The job number as such on these cards is actually 
the reference number of the instruction cards 
which would be made out and issued to the 
works when the job was in work. Taking these 
cards in rotation, No. 12909 is the reference 
card to the moulding of the job, and 12910 the 
pouring of the moulds, which in this case would 
be done from hand ladles and not direct from 
the crane ladle. Nos. 12911 and 12912 cover 
the knocking-out of the moulds, taking the cast- 
ings and scrap from the casting floor, and 
mixing the backing sand ready for use the next 
day. 

Where more than one type of core is re- 
quired per casting, corresponding reference cards 
(Fig. 12) are made out and filed. In this case 
four different types are used and the informa- 
tion regarding their production is fairly well 
covered by these cards. They show that seven 
cores in all are required for each casting off 
Pattern No. 5396B, what sand mixture is to be 
used, how many driers are required, the piece- 
work prices, standards, etc. 

An incidental benefit the planning department 
may derive from the information on these cards 
is indicated by reference to Card No. 12909 (Fig. 
11) which showed that 35.4 castings was the 
daily standard output, and on the coremaking 
cards it is shown that the standard production 
of the body cores for this job is 213.6 per day, 


| | 
| | 
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so that one day’s work on these cores will give 
sufficient body cores for 6 days’ moulding out- 
put, but one day on centre cores will not be 
quite sufficient for 2 days’ moulding, and so on. 
These and other index reference cards obviously 
simplify the planning of the work. 


Specimen Cards for Dressing 


Typical job cards are shown in Fig. 13. It 
will be noticed that on these, as well as on those 
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trolled by the foreman patternmaker, who 
supervises the making of trial moulds and 
cores, the closing of such moulds, etc., in order 
to eliminate such variables as core filing, bad 
lifts, mismatch, etc. The moulders in this 
section, by the way, are skilled men. 

When the trial casts are made, the resultant 
castings are taken to marking-off tables in the 
patternshop, and when the samples are not 
correct to drawing, or are flashed, or other- 
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illustrating the coremaking and moulding, is the 
pattern number 5396B, whilst Fig. 14 shows the 
master index card. Should it be necessary to 
re-estimate for, or seek reference to, the manu- 
facture of castings from Pattern No. 5396B, a 
glance at this card shows the avenue to the 


5396 B. 


wise unsatisfactory, the pattern plant is 
rectified or touched up where necessary. Such 
trials and re-trials are carried out at the dis- 
cretion of the foreman patternmaker, and he 
does not issue the plant to the foundry until 
he knows it is satisfactory in all respects. 
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practice. In fact, the time study investigators 
have no authority for allowing time on such 
operations. 
Conclusion 

An endeavour has been made to explain the 
system of control in as brief a manner as 
possible, without introducing too many figures. 
The author has tried to convey the correct 
atmosphere created in the foundry and to afford 
readers the opportunity of forming some idea, 
if only vaguely, of what it means to work- 


people and staff where such a system is em- 
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ployed. There are many ramifications either 
directly or indirectly connected with the 
system, many of which would form the basis 
of long discussion, and it would be far too big 
a task to attempt to cover all the important 
features surrounding the application of the 
scheme. Therefore, quite a number of inci- 
dentals to the system, have not been mentioned, 
but by this omission it must not be deduced 
that they are unimportant. To do justice to the 
costing system, for instance, one would resort to 
innumerable figures, to such an extent that no 
time would be left for attention to other 
phases. An explanation of the internal working 
of the index systems and interchange routine 
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cards on which the necessary information will 
be found. 

One of the incidentals to the scheme. which 
is worthy of mention, on account of its im- 


portance in its effect on production, is the ex- 
peritaental work carried out on all new jobs 
prior to the pattern plant being issued to the 
‘This experimental section is con- 


foundry. 


It will be appreciated that this procedure 
is a necessity, because the object of machine 
moulding, apart from speed and cheapness, is 
to get perfect moulds on the floor, if such are 
at all practicable. . Much money is spent on 
pattern plant in order to make this possible, 
and any necessity for tooling on the moulds, 
or core filing, or rubbing, is considered bad 


Fig. 14.—Tue Master Inpex Carp For 
No. 5396 B. 


between the time and motion study and costs 
departments has been left out for the same 
reason. 

To a certain extent it was not intended that 
such features should come within the scope of 
this Paper, for as was indicated initially, the 
object was to give some idea of how the pro- 
duction of castings was affected by the applica- 
tion of time and motion study methods of 
control. 

One hears at times that such schemes as the 
one under consideration remove the encourage- 
ment of, and the necessity for, scientific train- 
ing, initiative and personality in the foundry. 

(Concluded on page 144.) 
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The New Laboratories of Crane, Limited 


A COMMENDABLE ENTERPRISE AT IPSWICH 
By VINCENT C. FAULKNER 


The ideal research laboratory, according to 
Brearley, consists of an empty room. There is 
wisdom in this aphorism, but those cognisant 
with this phase of activity realise that the room 
must be of a suitable character, and that it 
must possess auxiliary services. What Mr. 
Brearley implied is that a block of excellently- 
equipped laboratories is neither necessary nor 
invariably conducive to the production of new 
knowledge. The writer remembers visiting a 
Continental University which was _ both 


selling, and ample provision has to be made for 
the company’s very differing requirements. 
Primarily, the department acts as a liaison with 
external co-operative bodies—in this case the 
appropriate co-operative research associations 
and the Institute of British Foundrymen. It 
specifies the properties of the raw materials and 
ascertains that deliveries comply with these speci- 
fications. It imposes technical control on all 
manufacturing processes, records the _ results 
obtained, originates better methods, and investi- 
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Fig. 1.—Generat Lay-out oF THE New Researcn Lasoratory oF Crane, Limirep, Ipswicu. 


thoroughly and expensively equipped with every 
type of testing apparatus available to the 
scientist, yet he received the impression that it 
was a morgue. 

For a research department to be a worth-while 
institution, it must be animated by well-defined 
aims and objects, in exactly the same way as a 
limited company or a friendly society, and these 
aims were clearly enunciated by Crane, Limited, 
of Nacton Works, Ipswich, before the creation 
of their new research laboratories and their 
eguipping. In this case, the underlying principle 


gates deviations from standard practice, whether 
this results in higher production or increased 
scrap. Finally, the reduction of waste is ever 
under consideration. 

To achieve such a programme it was decided to 
create an entirely new building, separated from 
the manufacturing shops, which would house the 
following departments :—Office, library, stores 
reception, routine chemical analysis, samples 
reception and preparation, physical and 
mechanical testing room, thermal treatment, 


balance room, chemical research and_ general 


Fig. 2. 


animating the research department is a_well- 
conceived effort to eliminate, as far as possible, 
all “hit and miss’? or “rule of thumb” 
methods, which are always likely to find some 
place in industry. The standardisation of pro- 
cesses by scientific control very materially lessens 
any chance of error. 

Such efforts obviously concern every possible 
activity, from buying. through manufacturing to 


Exterior ASPECT OF THE NEW LABGRATORIES. Fig. 3. 


utility room, physical research room and lecture 
theatre and dark room. 

The general layout of the laboratories and the 
external appearance are shown in Figs. 1 and 2. 
Immediately on entering is a small study, to 
which the staff may retire to make themselves 
familiar with the existing knowledge on any sub- 
ject they have under consideration. Most of 
the staff of the department spend the major part 
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of their time in the actual works, being respon- 
sible for the control of some manufacturing 
phase. They resort to the laboratory to conduct 
small-scale work, which, when showing promis- 
ing results, is the subject of a research of major 
character, in which case a proper job number is 
taken out and a monetary allocation made. A 
typical case was the ascertainment of the mini- 
mum quantity of core oil essential for the pro- 
duction of a certain core. The establishment of 
this figure was considered worthy of extended 
investigations on the subject of the ascertain- 
ment ot the minimum requirements of core oils 
for cores in general. 

On the left of the central corridor is the chief 
metallurgist’s office, wherein not only is general 
direction effected, but the results are charted for 
easy interpretation by the administration, manu- 
facturing and sales staff. On the opposite side 
of the corridor, next to the study, is the physical 
laboratory, the principal piece of equipment in 
which is a Leitz Panphot microscope. This is so 
arranged that it can throw images on to a screen 
on the wall, or on to a drawing board which, 
when not in use, slides beneath the bench top. 
Alternatively, the image can be seen upon a 
ground glass surface, or projected on to a sensi- 
tised plate for photographing. Accessories for 
examination by polarised light are also included. 
It can deal equally well with metals, minerals, or 
even biological specimens, and warrants as much 
as any instrument can warrant the term 
universal. The windows have been specially 
designed to carry light-proof blinds, and_ by 
means of hinged laths,the blind is pressed tightly 
to the window. Polishing apparatus and 
a few other microscopes complete the equipment 
of this laboratory, and plenty of bench room is 
available should additional equipment be found 
necessary. Leading out of this room is the dark 
room. 

A small room next to the office is the stores- 
receiving department, having a door leading to 
the open air. Only stores which have to be paic 
for enter this room, and they comprise in the 
main chemicals and glassware. For the reception 
of materials to be tested, a separate room is pro- 
vided, which contains the essential reduction 
machines, such as a drill, crushers and the like. 


PuysicAL RESEARCH DEPARTMENT, SHOWING THE PANPHOT 


MICROSCOPE AT THE LEFT. 


No material is accepted without an order form, 
and officials likely to require the services of the 
laboratory have received a interdepartmental cir- 
cular, which informed them of the size and 
nature of samples suitable for handling by the 
laboratory. Actually, much waste can be in- 
volved, as, for instance, by sending in a couple 
of feet of an inch-square bar of high-speed steel 
for chemical analysis, when a couple of inches is 
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more than ample. It is incumbent on the labora- 
tory to set an example in the reduction of waste. 

The corridor, previously mentioned, leads to a 
well-lighted (21 foot-candles average) routine 
chemical laboratory. Much of the equipment was 
salved from the earlier laboratory and renovation 
has made it difficult to believe that some fixtures 
are seven years old. Amongst equipment which 
has been introduced since the writer had labora- 
tories under his control are the Strohlein carbon 


Fie. 4.—GENERAL VIEW OF THE CHEMICAL 


tester, which Mr. Shepherd, the chief metallur- 
gist, states to be exceptionally reliable and 
reasonably quick in operation; burette fixtures, 
involving the use of a ground-glass plate, carried 
in a frame and placed in front of the windows; 
the use of much asbestos composition piping for 
ventilating the stink cupboards; bunsen burners 
of ceramic ware—parenthetically, there seems to 
be an outlet for vitreous-enamelled ware for this 
application—and finally dinner wagons for trans- 
porting desiccators, beakers and the like to and 
from the balance room. The lay-out of the 
laboratory is such that, apart from the fact that 


Fic. 6._-Heat-TREATMENT LaBoraTtory. NoTE THE EXcELLENT LIGHTING. 


there is ample space permitting of the segrega- 
tion of non-ferrous and ferrous determinations, 
there is the further possibility of separating esti- 
mations which are chemically detrimental to each 
other. A typical case would be the estimation 
of chromium, involving the use of sulphuric acid, 
and the determination of sulphur in an alloy. 
Beyond the chemical laboratory is the test 
house, and here one is immediately attracted to 
the smart appearance of the various machines, as, 
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wherever possible, all the parts have been chro- 
mium plated. Included in the equipment are an 
Avery universal testing machine; torsion and 
Brinell apparatus. 

An interesting laboratory is designated the 
chemical research laboratory. Actually, at the 
moment it is used for empirical tests, and typical 
of this work at the time of inspection was a 
number of experiments in progress involving the 
blowing of steam on to galvanised and alumi- 


LaBoRATORY. Fic. 
nium-coated malleable castings for fixed periods. 
Obviously, for a works possessing a large mal- 
leable cast-iron foundry, heat-treatment is of 
special interest, and the laboratory devoted to 
this phase is particularly well equipped with pre- 
cision temperature-controlled electric and gas- 
fired muffle furnaces. Here the complete thermal 
procedure can be planned in advance for any 
composition of iron, with an assurance that the 
conditions can be duplicated in the works. 

The research work on sands emanating from 
this organisation has already received the wide 
approbation of foundry technologists, and the 


Fie 


laboratory devoted to both routine and investi- 
gational work is adequately equipped, utilising, 
in the main, American Foundrymen’s Association 
standard apparatus. This has been chosen, not 
only because the Americans were pioneers in this 
field, but also because the Crane concern is con- 
nected with manufacturing establishments in 
other parts of the world and by utilising the 
same set of instruments the various staffs all 
“speak the same language.’’ Thus elutriation 
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tests are not practised, and confidence is placed 
in dry sieving, associated with the permeability, 
shear, crushing and other standardised tests. 


How the Laboratory Functions 
Amongst the services rendered to the buying 
department by the laboratory is the issuing of 
specification sheets for purchased materials. To 
this end, a very intelligent general form has been 
prepared. After giving the sheet a number and 
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date, there is a line for indicating to what the 
specifications refer. The next entry is extremely 
useful and reads ‘‘ Purposes for which this 
material can be used.’’ The balance of this page 
merely contains the significant term ‘‘ Notes.” 
Overleaf, entries are made under the following 
headings : Chemical Composition ; Physical Pro- 
perties; Information to be included on Purchase 
Orders; Approved Sources of Supply; Compiled 
by, and finally places for signature by the appro- 
priate officers of the company. 

For the control of each process, a special form 
is issued. This form puts on record the following 


. 7.—Sanp Testina Laporatory. 
information :—Date Issued; Process or Formula 
Number; Department; Formula or Process 


; Class of Work to 
which Applicable;‘and Details of Formula or 
Process. This last entry not only provides a 
dozen lines upon which to type or write, but each 
line is furnished with an £ s. d. extension 
labelled ‘‘ Cost of Material.’’ Additionally, the 
word “ Details’’ carries an asterisk calling atten- 
tion to a footnote, which reads: “‘ If revision 
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Reason.’’ There are, of course, the usual 
authorisation and approval signature spaces. A 
suggestion in this connection is that there should 
be two extra entries reading ‘‘ Cancels No....... ee 
and ‘ Replaced by No....... ” This would effec- 
tually prevent the wrong specification acci- 
dentally being utilised, and, moreover, would 
help when process modifications were being 
envisaged. 

For the sales department, the laboratory is 
able, by means of cinematograph films and the 
projection of microsections on to the screen, to 
help the commercial representative to appreciate 
the fundamental properties of the materials used, 
and the work which is put into them in order to 
ensure a satisfactory and reliable product. A 
salesman so informed not only becomes more 
enthusiastic as to his company’s products, but 
will refrain from giving ill-considered  tech- 
nical opinion by invariably referring all such 
matters to an obviously competent authority. 


Works Developments 

After concluding the visit to the laboratories, 
a hasty tour of inspection was made of sections of 
the works where extensions had been made, and 
the following are disconnéeted notes dealing with 
recently-introduced phases of activity. 

Since the writer’s last visit, an entirely new 
department has been created for the manutfac- 
ture of central-heating boilers. The largest 
castings for these are made on large jolt-roll- 
over machines and are surfaced on 6-ft. diamete1 
horizontal grinders. A rotary table type of 
Wheelabrator—the largest he has so far seen— 
is used for cleaning the surface of these castings. 
A new battery of ovens has been installed by 
Controlled Heat & Air, Limited, for core drying. 
It involves the very sound principle of re-circu- 
lating the combustion gases and air to ensure 
uniformity of heat distribution and complete 
removal of moisture from the cores before the 
second stage of the process—the actual baking— 
takes place. 

Another new feature noted in the control room 
was the automatic recording of production. 
Every time a moulding machine table :s 
operated, it depresses a spring which contacts 
with an electric circuit connected with a count- 
ing and totalling machine. This machine also 
automatically records every cupola tap, and by 
its means, regular tapping and uniformity of 
metal composition are aided considerably. 

The collection and handling of slag is another 
problem for which the management has found a 
simple solution. A stout, open-ended conical 
cast-iron ‘‘ ingot’? mould, made in two halves 
and furnished with heavy trunnions, rests on a 
small wagon running on a light railway, con- 
necting the cupola slag notches and the sidings. 
The slag ‘“‘ ingot ’’ is easily removed by inverting 
the mould, and being of a friable character 
breaks readily on discharging; in doing so, it 
reveals the presence of any iron. This iron 
exists in the form of a ring and is reclaimed 
without difficulty. 

A final development is the installation of a 
continuous galvanising plant, claimed to be of 
unique character. Malleable castings, after 
pickling, washing, neutralising and re-washing, 
are attached to a Bagshawe chain conveyor, 
which carries them through the ammonium- 
chloride flux and then processes them through a 
16-ft. long galvanising bath. 


Conclusions 

The writer regrets that, through no fault of 
the management, time did not permit of a more 
intensive study of some of these newer develop- 
ments, each one of which is certainly worthy oi 
a special article. 

He sincerely congratulates the direction of 
the Crane Company on the commendable enter- 
prise it has shown at the Nacton Works, and 
tenders his very hearty thanks to Mr. G. C. 
Detlefsen, the general superintendent, and Mr. 
H. H. Shepherd, the chief metallurgist, for the 
many courtesies extended, and for the consider- 
able help given in the preparation of this article. 
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High-Speed Snagging 
Equipment 


We illustrate a Norton 24-in. swing frame 
machine as supplied by Alfred Herbert, Limited, 
of Coventry. For snagging miscellaneous cast- 
ings, and for grinding ingots and_ billets, 
if the best results are to be obtained, it is 
essential that the operator shall be able to see 
exactly what the grinding wheel is doing. The 
machine, complete with its motor and grinding 
wheel, is light for its duty, being no more than 
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a flat belt they would ultimately become impreg- 
nated in the belt surface. A duplex quick- 
changeable sheave on the motor makes two speeds 
possible. Either 24 in. or 20 in. dia. wheels 
can be operated at a peripheral speed of 9,500 
ft. per min. 

The motor elevating screw allows for sensitive 
adjustment of the belt tension. It also furnishes 
a quick and effective method of releasing the 
motor to slack off the belts when changing 
wheels, or when stepping up the speed after the 
wheel has been worn to 20 in. dia. 

The machine may be suspended in two ways, 
i.€, single suspension at the centre, a method 
which is very convenient when the head -room 


SNAGGING 


900 Ibs. It is also flexible, and being balanced 
both laterally and rotatively is very easy to 
handle. 

The absence of outboard bearings affords the 
operator maximum visibility, whilst the wheel 
head is only 8 in. wide overall. Double-barrel 
(railroad-type) ball-bearings are used in the 
wheel head, the complete bearing assembly is 
within the hole in the wheel and is absolutely 
dustproof. The drive is transmitted from the 
motor to the wheel head by V-belts, which are 
particularly suitable for the duty as chips and 
dirt, removed in grinding, slide off whereas with 


MACHINE IN OPERATION. 


is restricted, or by double suspension, at both the 
wheel head and the motor. In this method the 
motor end is rigidly held from the roof by a 
rope or cradle, while the wheel head is supported 
by a counter-weighted rope running over pulleys. 
There are times during grinding angular sur- 
faces when it is desirable to tilt a swing frame 
and lock it in position. For this purpose a 
locking device controlled from the operating 
position has been provided, and rotation of 
90° clockwise and 80° anti-clockwise is possible. 
The overall length of the machine is 134} in., 
the overall width at the motor end being 30 in. 


Time and Motion Study in the Foundry 
(Concluded from page 141.) 


Such views are untenable. The production of 
castings in any metal from moulds made on 
machines, or by other repetition methods, calls 
for much common sense and organising ability 
on the part of the executive staff in the foundry, 
but the basis of that production must be sound 
and scientific knowledge of the subject, as 
a result of technical training and _ practical 
experience. 

The evolution in the foundry trade which has 
led, through keen competition from abroad and 
in other directions, to the necessity for so much 
machine-moulded production, has resulted in 
limited opportunities for training the majority 
of the boys who enter the foundries to become 
skilled craftsmen. 

The only personal observation called for is 
that if one analysed the opportunities for train- 
ing boys in two foundries where the whole of 
the production was from moulding machines, 
one foundry being controlled by time and motion 
study and the other not so controlled, one 
would not find the latter offering better facili- 
ties for training the boys than the former. This 
is a very controversial subject and does not come 


within the scope of the Paper, and it is hoped 
that no one will try to draw the author into a 
discussion on this matter, nor on the merits 
of machine moulding by unskilled or semi- 
skilled operators and boys as against the work 
being done by skilled labour. Machine moulding 
and mechanisation of foundries have come to 
stay, regardless of the system of control the 
foundries may adopt. 


In conclusion, the author wishes to express 
his sincere thanks to Mr. V. Jobson, managing 
director, and Mr. C. W. Bigg, assistant man- 
aging director, of Qualcast, Limited, for permis- 
sion to read this Paper, and to express his 
appreciation to those of his colleagues who 
assisted in the preparation of the Paper and 
the necessary slides. 


Marine Engineering Merger 


A scheme is announced for the reorganisation of 
the capital of Richardsons, Westgarth & Company, 
Limited, marine engineers, etc., of West Hartlepool, 
and for the amalgamation of the company with two 
other North-East coast concerns—the North Eastern 
Marine Engineering Company, Limited, and George 
Clark (1936), Limited. Meetings to consider the 
proposals are called for February 21. 


_ 
= 
| 
4 
j 
| 
2 
| 
| 
i 
: 
| 
E 
F 
: 
; 


of 
y; 
yl, 
vO 


mn 


ze 
he 


Fresruary 10, 1988 


FOUNDRY TRADE JOURNAL 


Production and Properties of 
Steel Castings’ 
By F. COUSANS 


Present-day trends in engineering practice 
appear to be in the direction of lighter structures 
and parts, and at the same time the components 
may be called upon to carry heavier working 
stresses. An examination of the finished products 
now being made by some of the important 
modern steel foundries tends to confirm these 
tendencies, for it will be observed that the cast- 
ings now being made are generally of lighter 
sections and are produced either from alloy steels 
or from carbon steels, and are scientifically heat- 
treated. This is a remarkable tribute to a very 
happy combination, the scientific worker and the 
skilled craftsman. 

There is such a wide variation in the designs 
now produced, and in the nature of the steels 
used, that it is very difficult to describe ade- 
quately the production methods employed. It is 
considered that a statement of what are the 
generally accepted guiding principles in the 
manufacture of steel castings may be of interest, 
and the following notes are offered with the hope 
that they will give an indication of the large 
amount of scientific research which has taken, 
and still is taking, place in steel foundries and 
of the large amount of care and precise control 
which are needed if the finished products are to 
be reliable and regular. 


MOULDING SANDS 


The moulding sands used in the production of 
steel castings in this country, until recently, were 
of the naturally-bonded type. This was probably 
due to the fact that there are available con- 
siderable quantities of sands which could be 
regarded as fairly suitable for jobbing work. The 
application of machine-moulding methods has 
resulted, however, in the development of syn- 
thetic and artificially-bonded sands. The ques- 
tion of refractoriness is the most important 
consideration in the selection of any sand for use 
as a facing in moulds used for producing steel 
castings. |The temperature which the mould 
facing may be called upon to resist may be close 
te 1,650 deg. C. in the case of very light-section 
carbon-steel castings, whilst for the heavier- 
sectioned ones it will probably be close to 1,540 
deg. C. 

Alloy additions to steel have a remarkable 
effect upon the fluidity of steels and upon their 
ability to run thin sections. Nickel-chrome steels 
at a temperature of 1,550 deg. C. are fairly slug- 
gish, whereas manganese steel containing 
approximately 13 per cent. manganese is very 
fluid at the much lower temperature of 1,450 deg. 
C., so that in the case of the former it is neces- 
sary to use a higher casting temperature, and 
the moulding sands used must possess higher 
refractoriness. It will be appreciated, therefore, 
that in a steel foundry producing castings from 
a wide range of alloy steels there must be a 
corresponding variation in the moulding sands 
employed. 

If a sample of naturally-bonded moulding sand 
he examined under the microscope, it will be 
seen that the sand consists of grains which are 
covered with a thin layer of bond. The grains, 
hy chemical analysis, are found to consist of 
silica or quartz, whilst the bond is generally of 
a ferruginous or of an aluminous nature. The 
quartz is the refractory constituent whilst the 
bond has a much lower fusion point. It is 
desired that the sand used for producing steel 
castings will give a good clean and smooth sur- 
face to them and will at the same time strip 
readily and will not burn into the castings; it is 
upon the refractoriness of the sand that the 
latter depends, whilst it is permeability and 
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grain size that influence the former. A low 
casting temperature assists in obtaining a good 
strip, but would not necessarily assist in pro- 
ducing a smooth surface. 


A moulding sand must possess adequate 
mechanical strength in the green or undried con- 
dition as well as in the dried state. From a 
moulder’s point of view, plasticity is a very im- 
portant consideration, and although moulders 
vent their moulds to allow the escape of gases 
during casting, the permeability of the sand used 
assists in the passage of mould gases and is a 
property which is most important. It has been 
found that the water or moisture content has a 
profound influence upon the properties of 
naturally-bonded sands, those which are most 
affected being the permeability and compression 
strength. It is an essential requirement if 
regular and uniform sands are to be delivered 
from the sand-preparation plant that the 
moisture content be kept under strict control. 

It will be realised that upon weather condi- 
tions will to some extent depend the moisture 
content of incoming sands from the sand 
quarries. It is recommended that all incoming 
sands be dried before being mixed and milled in 
accordance with shop requirements, and that the 
necessary water to give the desired content be 
added during the milling operation. 


The grain size should be uniform to give good 
permeability, whilst the grain size selected should 
be such as to assist in giving a smooth surface ; 
for instance, small light steel castings will 
generally be produced from sand having a smaller 
grain size than will be employed for larger and 
heavier castings. The increased permeability 
which is obtained from larger grain size sand 
is made use of when producing steel castings 
from green-sand moulds. The water vapour 
which is formed when the molten steel comes 
in contact with the mould surface rapidly passes 
through the pores of green-sand moulds if the 
sand grain size be suitable, whereas blown cast- 
ings would result if too fine a sand were 
employed. 

Artificially-bonded moulding sands generally 
consist of a silica sand bonded with linseed oil 
or some similar oil which hardens by oxidation. 
It is considered desirable also to add compounds 
such as cornflour or sulphite leys to give strength 
and rigidity to the sand and moulds in the un- 
dried condition and until the oil hardens. 
Routine testing of all incoming and prepared 
moulding sands is an essential requirement in 
any steel-foundry control system, and the sand- 
testing equipment recommended by the British 
Cast Iron Research Association and the Insti- 
tute of British Foundrymen will give valuable 
data to assist in this direction. 


Moulding, Coremaking, Drying and Closing 

The nature of the designs and numbers re- 
quired, etc., are factors which influence the 
moulding methods employed. For large quan- 
tities of small or medium-sized steel castings, 
machine-moulding methods will assist to give 
quick deliveries, but these methods would hardly 
be justified or be employed for producing heavy 
and intricate steel castings such as turbine 
castings and ships’ hull castings. 


The provision of suitable tackle and facilities 
for accurate work has received much attention 
of late, which has resulted in considerable 
advances in moulding-box design. Much can be 
written to justify the use of steel moulding boxes 
in preference to those made in iron, and many 
steel foundries are now using the steel boxes. 

Pneumatic rammers in both the moulding and 
coremaking sections have assisted in relieving 
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the monotony of ramming, particularly in big 
jobs. Due attention must be paid to efficient 
ramming, particularly in the case of green-sand 
moulds. 

It will be appreciated that, owing to the heavy 
ferrostatic pressures exerted by molten steel, it 
becomes necessary to take precautions against 
the possible washing of the mould surface during 
casting. The method usually adopted is to rein- 
force the mould face with large flatheaded nails, 
and these nails, being in the mould and not in 
the castings, are of no detriment to the final 
product. 

It is the aim of the steel founder when making 
and casting to do all possible to run the steel 
into the mould as easily as possible, and with 
this object in view a mould is so made that the 
molten metal can enter at several points; this 
avoids heavy rushes of metal which might wash 
the mould surface away, even in spite of the 
precaution mentioned earlier. Such surface 
washing, if it occurred, would result in dirty 
castings which would have to be scrapped. 

Another precaution taken is that of venting. 
When the molten steel enters the mould the gases 
present naturally expand rapidly due to the 
radiation of heat from the molten steel, and 
these hot gases must be allowed to escape from 
the mould as quickly as possible in order to avoid 
blown castings. The nailing of the mould sur- 
face and venting are both done during the 
moulding operation. In a similar manner it is 
most necessary to vent cores efficiently and to 
ensure that the vent loles match up with those 
left in the mould. 


Contraction 

One of the most important problems which 
confront the steel founder is that of contraction. 
It is, of course, a well-known fact that metals 
expand and contract, but the great influence 
of these physical facts to the foundrymen is 
seldom appreciated. Steel at a temperature just 
below its freezing point has little tensile strength, 
so that if the mould offers much resistance to 
the contracting steel during the cooling stages 
the metal may actually rupture, and the re- 
sultant casting will contain ‘‘ pulls ”’ or “‘ tears.”’ 
If the resistance of the mould to the contracting 
metal be not sufficiently large to cause pulls, it 
may be great enough to cause distorted castings. 
Mould construction must therefore be considered 
with this in mind—and the use of lightening 
pockets, or pockets filled with some easily col- 
lapsible material is of great assistance in 
avoiding pulls, etc. 

The correct designing and positioning of the 
feeding heads employed is another factor which 
greatly affects the quality of steel castings. The 
importance of this matter will be appreciated 
when it is stated that, for some designs, it is 
necessary to employ a weight of steel greater 
than the weight of the castings for feeding pur- 
poses in the form of ‘‘ heads.’’ If the feeding 
material be insufficient in quantity for the par- 
ticular casting, the resultant product will be 
found to contain shrinkage defects in the form of 
ot pipes ” or draws.’’ 

It is the aim of the steel founder in consider- 
ing a particular casting to employ an adequate 
reservoir of molten steel that will give a sound 
casting free from shrinkage defects and yet be 
true to shape. It is possible for the feeding 
heads, unless precautions are taken, to set up 
strains in the casting, because they tend to hold 
the contracting casting unless the mould between 
the feeding heads be lightened out. The shape 
of the feeding heads can influence their efficiency 
both as regards their function as a reservoir of 
molten steel and the resistance they set up to 
contraction. 

For high-class work it is considered necessary 
to dry all moulds used for steel castings. Drying 
stoves fitted with recording pyrometers are gener- 
ally employed for small and medium-sized work 
made in boxes, but in the case of large jobs made 
in the floor or in pits special drying units are 
used. 
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In order to avoid cracking the surface of the 
moulds during drying, it has been found advis- 
able to use only moderate heat coupled with a 
quick change of atmosphere. In order to allow 
of this, modern drying stoves are fitted with fans 
which assist in giving a large delivery of air 
and so a frequent change of atmosphere in the 
stoves. It is necessary to employ a different 
drying temperature for naturally-bonded sand 
moulds and cores from that employed for accele- 
rating the hardening of oil-bonded sand moulds 
and cores. 

The closing of moulds calls for considerable 
skill, and in the high-class foundries it is 
customary to employ men to check over the 


1.—Srrvcture or 0.20 PER CENT. 
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dimensions of moulds at this stage. This pre- 
caution ensures that the final castings will be 
correct to drawing, and assists in the avoidance 
of mistakes of omission (such as leaving out of 
cores, etc.). The closed moulds are then ready 
for casting. 

Liquid Steel! 

The preparation of molten steel for castings of 
suitable characteristics and of correct chemical 
composition is a subject for a Paper in itself. 
It may be sufficient for the present purpose if 
the foundry requirements be stated. Steel of 
sufficient temperature and _ possessing high 
fluidity is obviously desirable. Freedom from 
non-metallic inclusions and from dissolved gases, 
and, of course, correct chemical composition, are 
other requirements. 

Molten steel which has been highly refined 
must be treated with the utmost care during the 
pouring stages. If the ladle practice employed 
is not of the best, dirt can be picked up easily 
and the castings poured from such steel would be 
of inferior quality. The use of high-quality 
refractory ladle-lining materials is fully justified 
in view of the importance which must be 
attached to clean steel. Pouring molten steel 
over the lip of a ladle gives a close control over 
the pouring speed, but unless precautions are 
taken particles of slag may be carried over the 
lip along with the molten steel, and the slag will 
be found later entrapped in the castings. 

The use of stoppered ladles overcomes this par- 
ticular trouble, but it is not so easy to control 
the pouring rates. Stopper nozzles and ends are 
a frequent cause of trouble and considerable 
skill is required in setting the stoppers if freedom 
from running nozzles is to be secured. Close 
control over the pouring temperature helps con- 
siderably in making for a uniform final product. 
The use of optical pyrometers as a check upon 
the temperature of the liquid steel is an essential 
part of the control system. 


Stripping 
When handling alloy steel castings it becomes 
necessary to employ different stripping methods 
from those employed for ordinary carbon steel 
castings. Some of the alloy steel castings require 
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to be knocked out from the moulds whilst still 
at temperatures close to 900 deg. C., whilst 
others can be safely allowed to cool off to 600 to 
700 deg. C. After the hot castings are eleaned 
free from adhering sand, depending upon their 
qualities they are put into annealing furnaces 
standing at suitable temperatures, and are given 
a heat-treatment to put them into a safe con- 
dition. If the foregoing were omitted, and the 
castings were allowed to cool down in the moulds 
te room temperature, the resultant castings 
would probably clink.’’ 

The removal of the feeding heads and runners 
is sometimes carried out whilst the castings are 
still hot and immediately they are free from 
sand; before they are put into the treatment 
furnaces. After the preliminary heat-treatment 
which makes the castings safe to handle they are 
then thoroughly fettled and are next given a 
thorough annealing treatment. The object of this 
is twofold, first to bring about a refining of the 
grain of the steel and then to eliminate casting 
>tresses. 

The rate of heating up to the soaking tem- 
perature must be controlled so as to avoid setting 
up stresses which might break the castings. 
Further, the soaking temperature and time 
selected should be suitable for the composition of 
the steel and the thickness of the casting. Figs. 
! and 2 show photomicrographs of ordinary 
carbon steel in the as-cast and treated condi- 
tions, and give an idea of what is accomplished 
by an efficient annealing treatment. To bring 
cut the full properties of the steel it becomes 
necessary to give the castings further treatments, 
such as water quench and temper, oil harden 
and temper, etc., according to the type and 
quality of the steel used. To ensure that the 
castings receive the treatment laid down, the 
furnaces used should permit of close control over 
temperature and of furnace atmosphere. 


PROPERTIES OF STEEL CASTINGS 
Carbon Steels 
A carbon steel containing 0.20 per cent. C is 
generally used for structural and ordinary engin- 
eering mild-steel castings. It possesses good 
ductility associated with approximately 28 tons 


TaBLE I.—Properties of Carbon Steel Castings. 
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At temperatures below the normal the shock- 
resisting qualities of ordinary mild carbon steel 
castings are reduced, so that it becomes necessary 
to consider carefully the design of components 
for such use. Reference will be made to this 
point later, when dealing with nickel steels. For 
use at high temperatures mild carbon steel cast- 
ings have during the last few years been dis- 
placed, and carbon-molybdenum steels are now 
generally employed. 


Carbon-Manganese Steels 


These are generally of two types (see Table IT), 
one containing 0.25 per cent. C and 1.40 to 1.60 
per cent. Mn, and the other 0.45 per cent. C and 


Fie. 2.—Strvucture or 0.20 PER CENT. 


CaRBON STEEL AFTER ANNEALING. X 50. 
1.30 to 1.50 per cent. Mn. They are used for 
purposes where a combination of high strength 
and toughness is essential. 

High-strength structural castings have been 
produced from the 0.25 per cent. C, type of 
steel, and the subsequent results in service have 


| MS. | Y.P. | 
| Heat-treatment. Tons: Tons | Brinell. 

| per sq. in. | per sq. in. | 
0.20 | Annealed 900/920 deg. C. .. 26/30 | 13/17 35/20 55/30 110/126 
0.30 i 890/900 deg. C. ..! 29/34 | 14/18 28/18 45/24 121/149 
0.40 a 860/880 deg. C. ..| 35/40 18/21 20/15 30/18 159/179 
0.50 = 840/860 deg. C. .. 45/50 | 18/21 20/15 | 30/18 196/225 
0.75 sé 810/830 deg. C. ..| 50/55 18/21 20/15 30/18 225/255 


per sq. in. tensile strength. For ordinary trans- 
mission gears and for parts subject to wear and 
abrasion a higher carbon content is generally 
used. A carbon steel containing 0.40 per cent. 
carbon has been found to give satisfactory results 
Anvil blocks, 
hammer tools, etc., are generally produced from 


fully justified the selection of such a steel. Truck 
side frames and bogie bolsters, knuckles, etc., 
are examples of the reduction in weight made 
possible by the use of such a high-strength steel. 
Excavator teeth produced from the higher carbon 
grade in the oil-hardened and tempered con- 
dition for some special purposes have proved to 


TaBLE II.—Properties of Carbon-Manganese Steels. 


| MS | YP. 
Analysis. Heat-treatment. Tons Tons Brinell. 
y | per sq. in. | per sq. in. Per cent. | Per cent | 
| 
| 
| Fullyannealed .. ..| 35/40 | 18/22 | 25/20 | 40/30 | 160/180 
C 0.45| Fully annealed, oil-hardened| 40/50 | 23/30 | 20/15 | 30/20 | 183/225 
Mn 1.35! and tempered. | 


a high-carbon cast steel with 0.60 to 0.80 per 
cent. C. The usual range of carbon steel castings 
is shown in Table I. 

The pattern contraction allowance usually 
made for carbon steels is %& in. per ft. The 
requirements for steel castings of the British 
Standard Institution can be satisfactorily met by 
the use of carbon steel castings containing 0.20 
per cent. C for the ordinary grade and 0.40 per 
cent. for the wearing surface requirements, pro- 
viding that the castings have been properly heat- 
treated so as to develop their full properties. 


be superior to teeth made from austenitic man- 
ganese steel. 

In the absence of conditions which assist ade- 
quate work-hardening it will probably be found 
that a naturally hard steel of this type will 
prove to be a valuable material. On the Con- 
tinent and in the U.S.A. turbine casings and 
valves for steam services have been produced 
from a carbon-manganese steel (C 0.25 per cent., 
Mn 1.50 per cent.) but in this country a carbon- 
molybdenum type of steel is generally preferred 
for the purposes stated. 
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Nickel-Manganese Steels 
The addition of from 1 to 14 per cent. nickel 
to the type of steel previously mentioned gives 
a further improvement in the physical properties 
obtained. They are :-— 
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contains about 3.0 per cent. nickel and 1.50 per 
cent. chromium. The properties of the two types 
are given in Table III. 

Cast-steel excavator gears, tractor, crane and 
winch parts are suitable applications for these 


| MS. Y.P. RA 
Analysis. eat-treatment. Tons Tons vee Brinell. 
per sq. in. | per sq. in. Per cent. Per cent. 

ae re Fully annealed, hardened and 40/45 23/25 23/18 33/28 183/207 
Ni 1.50 tempered. 


Locomotive side-frames have been produced 
from this grade of steel. 

The pattern contraction allowances for carbon- 
manganese and for nickel-manganese steels of the 
composition given are from *% in. to % in. per 
ft. depending upon the manganese content. 


Nickel! Steels 
In the form of castings which have been suit- 
ably heat-treated, nickel steels possess high ten- 
sile strength and yield point with very good 
ductility, as determined by elongation and reduc- 
tion of area, and excellent resistance to shock 
and impact. A typical statement would read :— 


steels. Very heavy-duty rolling-mill gears have 
been produced from the high-nickel, high-chrome 
type. Excavator bucket fronts, lips and teeth 
and oil-well machinery parts have been made 
from the first variety and have _ replaced 
austenitic manganese steel castings for some pur- 
poses. The castings, as will be seen from a close 
study of the figures given, possess excellent 
physical properties. The pattern contraction 
allowance made for these steels is 7% in. per ft. 


Nickel-Chrome-Molybdenum Steel Castings 


These are usually made from a steel containing 
0.30 to 0.40 per cent. C, 1.50 to 2.00 per cent. Ni, 


MS. E. R.A. 
a. | Minot-notenent. Tons per sq. in. | Tons per sq. in. Per cent. Per cent. 
C 0.20 [| Annealed 950/980 deg. C., air- 35/40 23/27 30/18 | 50/35 
= Sa cooled from 850 deg. C., 
. | tempered at 650 deg. C. 


Nickel steel castings have been found to 
possess good physical properties at temperatures 
below the normal and to retain their resistance 
to shock and impact much better than ordinary 


Fic. 3.—StructurRE OF MANGANESE STEEL, 
Ae Cant.” x 900. 


carbon steel castings at sub-normal temperatures. 
Ships’ propellers for service in the Arctic regions 
have been made from this material. Highly 
stressed rolling-mill and excavating machinery 


0.60 to 0.90 per cent. Cr and 0.30 to 0.40 per 
cent. Mo, and are used for purposes where high 
strength and resistance to wear are required. 
Examples of this are excavator gears and racks. 
Turbine casings and extrusion press castings have 
been made from this type of steel, for its physical 
properties are excellent both at room tempera- 
tures and at high temperatures. Typical pro- 
perties are :— 


147 


The properties when tested at room tempera- 
tures obtained are :— 


MS. | Y.P. E. | RA. 
, Tons | Tons 
Analysis. | Treatment. ‘. Per | Per 
pe! per | cent. | cent. 
sq. in. | sq. in. 
C, 0.20 
Mn, 0.80 }|Fully annealed! 32/38 | 17/26 | 26/20 | 45/30 
Mo, 0.6 


At high temperature the following results may be 
secured — 


MS. | YP. | 
Tons Tons | al | _ 
cent. cent 
| 94 in sq. in. | | 
300 deg. C 40 2 | MW | ef 
400 deg. C 34 is | 2 | 40 
450 deg. C 33 is | 31 | 54 
500 deg.C...) 29 | 17.5) 34 69 
550deg.C... 25 | 16.7! 36 


The pattern contraction allowance is usually 
a in. per ft. 


Mang Molybd Steels 

These steels are employed for special resist- 
ance to shock and impact, such as is encountered 
in pile-driving equipment. The general analysis 
employed is 0.25 to 0.28 per cent. C, 1.40 to 
1.60 per cent. Mn and 0.50 per cent. Mo, which in 
fuily treated condition gives a M.S. of 40 to 50 
tons per sq. in.; Y.P., 25 to 35 tons; E., 20 to 
15 per cent., and R.A., 30 to 20 per cent. The 
pattern contraction allowance for this material 


is } in. per ft. 
AUSTENITIC MANGANESE STEEL CASTINGS 


Manganese steel castings are usually made 
from steel of the following range in chemical 
composition :—C, 1.0 to 1.4; Si, 0.30 to 1.00; 


MS. Y.P. | E RA. | 
Analysis. Heat-treatment. Tons Tons Brinell. 
per sq. in. per sq. in. | er cent. | er cent. 
| 
C 0.35 | | | 
Ni 1.65 || Double-annealed, air-hardened 55/60 40/45 18/12 35/20 | 250/275 
Cr 0.80 and tempered. | 
Mo 0.35 | | | 
The above properties are for tests at room Mn, 10.0 to 14.0; S, 0.05 per cent. maximum 
temperatures, whilst the following give those and P, 0.10 per cent. maximum. 


obtained at high temperatures :— 


MS. | Y.P. 

Tons ; Tons 
| cent 

sq. in. | 84- in. ‘ 


Short-time tensile tests at : 
300 deg. C. we 
400 deg. C. 
450 deg. C. 


53.4 | 39.6 | 12 | 20 
49.9 | 37.6 | 13 | 28 
45.0 | 35.6| 17 | 34 


The pattern contraction allowance made for 
this steel is generally 7 in. per ft. 


TaBLe III.—Properties of Nickel-Chrome Steels. 


MS. Y.P. E. R.A. 
Analysis. | Heat-treatment. | Tons per sq. in. | Tons per sq. in. Per cent. | Per cent. 
Ni 1.75 ully annealed, oil-hardene 40/50 25/35 | 20/15 | 30/20 
Cr 0.8 and tempered. | | 
(0.30) | | | | 
Ni 3.00 Do. do. | 50/60 
Cr 1.50) | | 


castings requiring high resistance to fatigue and 
impact are other examples of the application of 
nickel steel castings. The pattern contraction 
allowance made for nickel steel containing up to 
3.0 per cent. nickel is 7% in. per ft. 


Nickel-Chrome Cast Steel 
This material generally contains about 0.30 to 
0.35 per cent. carbon and is of two types, the 
first having 1.5 to 2.0 per cent. nickel and 0.6 
to 0.90 per cent. chromium, whilst the second 


Carbon-Molybdenum Steels 


These steels are now in regular use for service 
conditions involving temperatures associated with 
steam generation and use, such as valves, steam 
chests, turbine casings, etc. The composition 
generally employed is 0.20 to 0.25 per cent. C, 
0.80 per cent. Mn and 0.50 to 0.80 per cent. Mo, 
although occasionally a carbon content of 0,30 
per cent. may be employed. 


The steel may 
be made either by mixing low carbon. steel (pro- 
duced in the open-hearth furnace or by a side- 
blown Bessemer converter) with ferro-manganese 
in such proportions as to give the desired 
chemical compositions, or in the basic electric 
furnace. 

If the basic electric furnace be used it be- 
comes possible to use heads and runners from 
manganese steel castings as part of the charge, 
and so to recover some of the manganese con- 
tained in the scrap. Variations in chemical 
composition to meet particular service conditions 
are sometimes made. Some makers aim at keep- 
ing the manganese content at not less than 11 
per cent. and also the carbon content below 1.3 
per cent., because the heavier castings tend to 
crack during the cooling stages in the mould if 
the carbon content exceeds that figure. 

Silicon can be used to increase the fluidity of 
the steel, and so aids the production of thin and 
intricate castings. Some makers hold the view 
that silicon in amounts up to 1.5 per cent. 
actually increases the wear-resisting qualities of 
the steel. Sulphur is usually present in such 
small quantities that its effect can be ignored, 
whilst phosphorus has little effect upon the 
toughness or wear-resisting qualities of man- 
ganese steel in amounts up to 0.10 per cent. 

Manganese steel containing approximately 
1.15 per cent. carbon and 13.0 per cent. man- 
ganese has a melting point close to 1,350 deg. C. 
These steels have a high coefficient of expansion 
and contraction, and the usual contraction 
allowance made ou patterns is f in. per ft. 
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Compared with carbon steels in the liquid con- 
dition, manganese steel possesses remarkable 
fluidity, and it is usual to pour this type of 
steel from bottom-pouring ladles. The use of 
magnesite nozzles in such ladles has been found 
to give greater efficiency than is obtained by 
the use of ordinary fireclay nozzles. Liquid 
manganese steel has @ severely erosive effect 
upon the lining of the ladles, and a_high- 
alumina firebrick has been found to give the 
best results. 

The correct positioning and shape of the feed- 
ing heads is a very important consideration in 


Fig. 4.—StTructuRE OF MANGANESE 
SreeL, Heat-rREATED AND WATER- 
QUENCHED, 200. 


the successful production of manganese steel cast- 
ings. Because of the high contraction of the 
steel, it is essential that the feeding heads be of 
adequate size so as to give sound castings. Man- 
ganese steel castings which have not been pro- 
perly fed and which contain shrinkage effects 
invariably crack during the heating prior to 
quenching in water. 

The feeding heads which it is necessary to em- 
ploy to ensure sound castings are usually re- 
moved before the manganese steel castings are 
heat-treated. This is done by the use of the oxy- 
acetylene torch, and the operation must be 
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tion, the manganese steel castings are heated to 
a temperature of about 1,040 deg. C. and then 
quenched in cold water. The resulting micro- 
structure is shown in Fig. 4. 

It has been noted already that manganese steel 
has a high coefficient of expansion and contrac- 
tion, and this characteristic, combined with the 
fact that the thermal conductivity is low, makes 
it necessary to heat the castings very slowly so 
as to avoid setting up thermal stresses. If the 
castings be of complex design and the rate of 
heating be too rapid, the thermal stresses set up 
in them may be so great that cracking actually 
takes place. The efficiency of the feeding heads 
can be increased if the head bushes are used hot 
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not obtained. The following are the physical 
properties of manganese steel in the fully austeni- 
tie condition :— 


Specific gravity, 7.88; specific heat,0.177 cals. 
per gramme; electrical resistivity, 65 to 75 
microhms per cm. cub.; thermal conductivity, 
0.03 to 0.025 cals./sq. cm./deg. C. per cm.; 
coefficient of expansion, 20 deg. to 100 deg. C., 

0.000018. 


Tensile tests taken on pieces cut from castings 
have given the- following results:—Maximum 
stress 59.3 tons per sq. in. with 64 per cent. 
elongation and 38 per cent. reduction of area, 
and 58.06 tons per sq. in. with 52 per cent. 


Fie. 5.—PLaIn AND CuBED CrusHING ROLLS IN MANGANESE STEEL. 


and are placed on the moulds just prior to cast- 
ing. The high contraction of manganese steel 
makes it necessary that the mould construction 
employed be such as to reduce mould resistance 
to a minimum. 

The incorporation of lightening pockets aids 
in preventing distorted castings. The sands used 
in making the moulds must be highly refractory 
and of good permeability, and adequate venting 
of the moulds so as to permit the escape of mould 
gases is necessary. The position of the down 
runner and of the ingates is another important 
factor, and should be carefully considered. As 
mentioned earlier, admitting the steel in as many 
points as possible helps to reduce to a minimum 
the cutting action of the steel on the mould sur- 
face. Intricate manganese steel castings may be 
knocked out of the mould whilst still hot and 


elongation and 91 per cent. reduction of area, 
combined with a bend test of 180 deg. without 
fracture on a test-piece 2} in. wide and § in. 
thick. The Brinell hardness of austenitic man- 
ganese steel castings is generally from 180 to 
200, but this hardness can be rapidly increased 
by cold work. 

If the surface of an austenitic manganese steel 
casting be hammered it can be increased in 
hardness to 400 to 500 Brinell. It is this par- 
ticular property of ‘‘ work-hardening ’’ which is 
valuable and gives the resistance to wear of 
manganese steel castings when the wear is asso- 
ciated with hammering and pounding. 


Designs 
The designing of manganese steel castings is 
a very important matter, because austenitic 


Fic. 6.—Cast MANGANESE STEEL BUCKET 
PRIoR To DestruCcTION TEST. 


carried out with considerable care so as to avoid 
setting up severe stresses in the castings by local 
overheating, and so cause cracking. In the same 
way, cleaning the manganese steel castings from 
the adhering sand must be done with care. 

In the ‘“‘ as-cast ’’ condition, manganese steel 
castings are extremely brittle, this brittleness 
being due to the presence of the free cementite 
round the grain boundaries, as shown in Fig. 3. 
To ensure the complete solution of this cemen- 
tite, and to fix the steel in the austenitic condi- 


MANGANESE STEEL BucKET 
AFTER TEST. 


Kie. 7. 


placed in an annealing furnace standing close to 
the temperature of the casting. 

Simple and straightforward manganese steel 
castings are usually allowed to cool down to room 
temperature before they are removed from the 
mould. The rate of heating usually employed for 
manganese steel is about 50 deg. C. per hour. 
The castings are held at 1,040 to 1,050 deg. C. for 
a sufficient period of time to ensure the complete 
solution of the cementite, and, if this is not done, 
the full toughness and strength of the steel are 


1g. 8.—BucKET SHOWN IN F1G. 7 SECTIONED 
TO DEMONSTRATE SOUNDNESS. 


manganese steel is comparatively soft and 
ductile, and in the case of ball-mill liners, man- 
ganese steel tends to spread under the peening 
action of the balls. It becomes necessary there- 
fore to take precaution against this spread re- 
sulting in the badly-distorted linings in service 
which might interfere with the normal mill 
action. The incorporation on the face of the 
plates of grooving or chequering is one method 
employed; the grooves tend to be filled up in 
(Concluded on page 150.) 
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This NEW 
CONTINUOUS 
FURNACE 
brings to the 
PORCELAIN 
ENAMEL 
INDUSTRY 
these VITAL 
‘Advantages— 


Cuts labour costs occasioned by fusing and 
handling. 


Saves on fuel which is lost in batch type 
Furnaces between loads. 


Reduces re-operations due to warping, dis- 
tortions of steel, or cracking of castings. 


Ware pre-heated slowly by heat transferred 
from the hot ware which thereby becomes 
cool, 


Automatic temperature control ensures 
uniform heating of ware and prevents over- 
firing. 


WRITE NOW FOR FULL PARTICULARS 


Th 


FERRO ENAMELING CO., 


(ENGLAND) LTD. 


OUNSDALE - WOMBOURNE WOLVERHAMPTON 


*Phone : Wombourne 2281/2 ‘Grams: ‘‘Fernam”’ 


Photograph of Continuous 
Furnace installedat Messrs. 


Electrolux Limited, Luton. | 


These Continuous 


Furnaces can be 
built with Oil Fired 
Muffle, Gas Fired 
Muffle, Radiant 
Tubes, or for 


Electric Heating. 


ENAMELS 


FURNACES 


EQUIPMENT 


SUPPLIES 


( 
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The Week’s News in Brief 


Trade Talk 


THe L.M.S. Ramtway have placed an order with 
William Denny & Bros., Limited, Dumbarton, for a 
twin-screw motor vessel. 

THE WoLsINGHAM STEEL CoMPANY, 
recently delivered to the Wallsend Shipyard of 
Swan, Hunter & Wigham Richardson, Limited, a 
cast-steel ship’s rudder weighing 20 tons. 

Avex. WiLson (ABERDEEN), LimiteD, have received 
a contract for eight portable air-compressors for the 
New Zealand Government, and an order from the 
War Office for four special cranes for export. 

THE ANNUAL STAFF DANCE of Messrs. Robert Taylor 
& Company, Muirhall Foundry, Larbert, was held 
last week. Mr. Robert ‘Taylor (managing director) 
presided at the dinner which opened the evening. 

Tue pirecrors of William Asquith, Limited, 
machine-tool makers, of Halifax, ptopose to reduce 
the issued capital from £329,188 to £247,605 by 
reducing each of the 217,556 15s. ordinary shares to 
7s. 6d. each. 

propuction of aluminium was resumed at 
the Kinlochleven factory of the British Aluminium 
Company, Limited, on February 2. Since the 
beginning of November last production had to be 
reduced owing to water shortage in the Blackwater 
Dam. 

THE PARTNERSHIP between (Messrs. William Murray 
and Robert Arnold Murray, carrying on business as 
brassfounders and engineers at Walkergate, New- 
castle-upon-Tyne, under the style of John Mills & 
Sons, has been dissolved by mutual consent. - Debts 
will be received and paid by Mr. William Murray, 
who is continuing the business. 

Vickers, Limitep, and their subsidiary com- 
panies, who have been giving consideration to the 
introduction of a pension and life assurance scheme 
for the members of the staffs, have arranged schemes 
which, it is hoped, will come into operation on 
March 1 next. The members of the staffs who will 
be offered participation in the schemes number 
between 6,000 and 7,000. 


LIMITED, have 


Personal 


Mr. JAMES SMITH, 
& Sons, Limited, 


foundry manager of R. Russell 
Peel Foundry, Derby, has retired 
after 37 years’ service on account of ill-health. 

Mr. James Irwin (of J. J. McKeown, iron- 
founders, of Belfast) was’ re-elected President of the 
Engineering and Allied Employers’ Northern Ireland 
Association, at the annual meeting in Belfast last 
week. Mr. Arthur F. Shillington (Musgrave & Com- 
pany, Limited) was re-elected Vice-President. 

Mr. R. W. TxHornToN has been appointed a 
director and chairman of the Glacier Metal Com- 
pany, Limited, following the death of Mr. C. W. 
Findlay, managing director. Messrs. M. Melhuish 
and W. B. D. Brown become joint managing 
directors, and Mr. F. E. Maer, works manager, has 
been appointed a director. 

Mr. D. J. Reese, of the International Nickel Com- 
pany, Bayonne, N.J., is the first chairman of the 
newly-organised Metropolitan Chapter of the 
American Foundrymen’s Association, which caters for 
foundrymen in the New York and New Jersey 
metropolitan district. Mr. T. J. Wood, of the 
Robins Conveying Belt Company, Passiac, N.J., is 
the secretary. 


Obituary 


Mr. CHARLES DovucGias, who was associated with 
the Larbert Foundry of Dobbie, Forbes & Company, 
Limited, for 38 years, being cashier for 20 years, has 
died at the age of 68. 

Mr. MitcHELL FEARNSIDE, member of a family 
well known in foundry circles in Keighley, died on 
February 2, at the age of 77. He was associated 


Production and Properties of Steel Castings 
(Concluded from page 148.) 


service but the contour of the plates remains 
unaffected. In the case of bottom tumbler rims 
working on tin dredges it is now customary to 
arrange for grooving on the outside to take up 
any surface spread which might occur. This 
is shown in Fig. 5. Clinker and ore shutes 


are 

other instances where this device might be 
employed with success. 

Austenitic manganese steel castings cannot 


generally be made over thicknesses of about four 
inches; heavier sections than this generally crack 
during treatment. Reference has been made 
earlier to the high coefficient of expansion and 
contraction and to the low thermal conductivity 
of the steel, and these physical properties 
naturally must be borne in mind when consider- 
ing the design of castings to be made in this 
type of material. As far as possible quick and 
extreme changes in section should be avoided. 

Figs. 6 to 8 show, however, that sound and 
reliable castings can be made in austenitic man- 
ganese steel if proper precautions based on 
sound scientific knowledge be employed. They 
show the destruction test of a manganese steel 
bucket casting and Fig. 8 shows the casting cut 
up to prove soundness. 


Machining 

The peculiar work-hardening property of aus- 
tenitic manganese steel made it a material which 
until recently was considered unmachinable com- 
mercially, and grinding was usually resorted to. 
The recent development of carbide-tipped tools 
has been of great assistance and now manganese 
steel castings are being regularly machined and 
such machining is quite economic. The correct 
selection of grit and grade of the stones used 
for grinding manganese steel has been the sub- 


with Samuel Fearnside & Sons, and later with 
Stephen Stell & Company, but had been retired 
some years. 

ject of much research work, and the use of 


bakelite-bonded stones has proved their value for 
this particular type of steel. 

On heating, ordinary manganese steel in the 
austenitic condition tends to lose its toughness 
at comparatively low temperatures, so that it 
is not advisable to use it for purposes when the 
service conditions are associated with much heat. 
There has heen developed a_nickel-manganese 
steel containing C, 0.6 to 0.7; Mn, 12.0 to 13.0, 
and Ni, 3.0 to 5.0 per cent. which retains its 
toughness at higher temperatures than does 
ordinary manganese steel. The heat-treatment 
given to this steel is an ordinary air-cool from 
ahout 1,050 deg. C., and this gives an austenitic 
structure similar to that obtained by the water- 
quench in the case of ordinary manganese steel. 
The nickel-manganese steel has not quite the 
same resistance to wear as that obtained from 
the standard manganese steel, but it is a valu- 
able material for special purposes. 

Welding rods made of nickel-manganese steel 
are sometimes used for building up worn man- 
ganese steel castings, and such welds have 
proved to be quite reliable in subsequent service. 
Tensile tests taken on deposited weld metal 
show the welded material to have a strength 
of 45 to 50 tons per sq. in. with good ductility. 
Extreme care is required, however, with the 
welds, and precautions against overheating are 
necessary. 

The author would like to express to the chair- 
man and directors of T. Firth & J. Brown, 
Limited, and particularly to Dr. W. H. Hat- 
field, F.R.S., The Brown Firth Research 
Laboratories and to Mr. C. W. D. Townsend, 
the General Manager of the Scunthorpe Steel 
Foundry, his keen appreciation for permission 
to publish this Paper and for considerable 
assistance and encouragement received. 
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Contracts Open 
Freshwater, February 14.—Providing and laying 


1,600 yds. of 3-in. and 4-in. dia. spun-iron mains, 
for the Isle of W ight Rural District Council. Mr. 
W. E. Blizard, engineer, Lemon & Blizard, Castle 
Lane, Southampton. (Fee £2 2s., returnable. ) 

Great Ouseburn, February 25.—6,300 yds. of 5-in., 
7,000 yds. of 4-in., 11,600 yds. of 3-in. and 1,400 yds. 
of 2-in. dia. spun-iron water mains, for the Rural 
District Council. Mr. H. 8S. Thompson, clerk, 
Council Offices. Boroughbridge, Yorks. (Fee £5, re 
turnable. ) 

Wolverhampton, February 18.—P.B.J. wires and 
cables; hard-drawn copper conductor; welded and 
solid-drawn conduit; compounded insulating tapes; 
iron-clad house service terminal boxes and fuses: 
cast-iron street lamp standards; transformers; metal- 
clad switchgear, 350, 250 and 150 M.V.A. rupturing 
capacity, etc., for the Town Council. Mr. T. A. G. 
Margary, 83, Darlington Street, Wolverhampton. 


Company Meeting 


The annual meeting of Beans Industries. 
was held on February 2 at Birmingham. Mr. 
Vicror Ritey (chairman) said that the board had 
continued their policy of taking every opportunity 
of installing modern plant in order to achieve the 
most economical production and to enable the com- 
pany to extend its activities in the foundry and 
general engineering world. The foundry, which was 
well equipped at the time of its acquisition by the 
company, had had considerable sums spent upon it 
in improving and modernising both its layout and 
equipment. The policy had already borne fruit. 
The same policy of expansion and improvement had 
been adopted as regarded the general engineering 
shops. 


Limited, 


Company Reports 


Bradiey & Foster, Limited.—Interim 
the ordinary shares of 4 per cent. 

Glacier Metal Company, Limited.—Dividend 
the 54 per cent. cumulative preference shares 
the half-year ending February 28. 

C. Akrill & Company, Limited.—Dividend on the 


dividend on 


on 


for 


ordinary shares of 2s. per share, free of tax. and 
a bonus of 1s. per share, free of tax. in respect 
of the year ended December 31 last. 
New Company 
(From the Kegister compiled by Jordan & Sons, 
Limited, Company Reyistration Agents, 116 to 118, 
Chancery Lane, London, W.C.2.) 
Johnson & Allen, Limited, 23, Granville Street. 


Sheffield, 2.—-Capital, 
welding electrodes, etc. 
son and A. Allen. 


£2,000. Manufacturers of 
Directors: H. R. S. John- 


Forthcoming Events 


FEBRUARY 14. 
Institute of Metals (Scottish Section) :—Joint meeting witl: 
Institution of Automobile Engineers (Scottish Centre). 
‘ Some Notes on Aluminium Alloys in Road Trans- 
port,” Paper by G. Mortimer, at Institution of Engi- 
neers and Shipbuilders in Scotland, 39, Elmbank 
Crescent, Glasgow, at 7.30 p.m. 


FEBRUARY 117. 


Institution of Mechanical Engineers (Midland Branch) : 

‘ Contributions the Bacineer Metallurgical 
Progress,” Paper by P. Ju at James Watt 
Memorial Institute, Great Charles "Street, Birmingham. 
at 6.30 p.m. 


Institute of British Foundrymen 


FEBRUARY 16. 

Lancashire Branch:—‘‘Some Points in  Non-Ferrous 
Foundry Practice,” Paper by A. Phillips, at the 
Engineers’ Club, Manchester, at 7.30 p.m. 

FEBRUARY 17. 

East Anglian Section:—Annual dinner at 
Anchor, Ipswich, at 7 p.m. 

FEBRUARY 19. 

Bristol Section :—‘‘ Green-sand ere. Paper F. 
Whitehouse, at Merchant Venturers’ College. Bristal, at 


7 p.m. 
Falkirk Section :—“ 
A. Ww 


Crown and 


Problems in Light Castings,” Paper 
. Erskine, 
Falkirk, at 6 p.m. 


at Temperance Café, Lint 
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Reliability - is 


Sheffield 31113 (6 lines) 


LONDON OFFICE : 
Russell House, 


Adam St., Strand, W.C.2. 
Telephone : Temple Bar 3511. Telephone : 


Telegrams : 


**Genefax, Rand-London.”’ Gl 


(Mr. A. C. Turner). 


will withstand 
sudden changes 
in temperature 
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to describe these bricks 


You can safely rely on 
the firebricks supplied 


by the General 
Refractories Group of 
Companies giving you 
satisfaction in every 
respect. They withstand 
high temperatures and 
sudden changes of heat 
without melting or 
splitting, and their low 
porosity enables them 
to resist abrasive forces 
and slag action. The 


utmost care is taken in 
the production of both 
standard sizes and 
special shapes, so that 
they are always of the 
same high quality. 


We supply firebricks 
from Scotland, Sheffield 
and Stourbridge, and 
can therefore provide 
you with exactly the 
right quality to suit your 
needs. Please write 
for further information. 


Please address enquiries to the nearest Sales Office : 


GENERAL REFRACTORIES LTD. 


Telephone : 


SCOTTISH OFFICE : 
48, West Regent Street, 


SWANSEA OFFICE : 
Metropole Chambers, 


Glasgow, C.2. Wind Street. 
Douglas 6108 Telephone : 3680. 
Telegrams (3 lines). Telegrams : 


“‘Genefax, Swansea.” 
(Mr. D. F. Hood-Williams). 


GENEFAX HOUSE, SHEFFIELD, 10 


MANCHESTER OFFICE : 


Telephone : Blackfriars 6130 


MIDDLESBROUGH OFFICE : 
Halifax Bidgs.,Exchange Place, 
Telephone : 
Middlesbrough 3313. 
Telegrams : 


**Genefax, Middlesbrough.”” 
(Mr. J. A. Williams). 


9, Albert Square. 


Telegrams : 
“‘Genefax, Manchester.” 


(Mr. S. G. Throssell). 


rtainly the word 


low 
porosity 


Telegrams : 
Genefax Sheffield”’ 


CARDIFF OFFICE : 
17, Windsor Place, 


Telephone : 5796. 
Telegrams : 
“'Genefax, Cardiff.” 


(Mr. F. E. Rutter). 
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Raw Material Markets 


Good deliveries of iron and steel continue to be 
made under contracts. Most consumers are in pos- 
session of adequate supplies to enable them to main- 
tain satisfactory working, and there is now less 
pressure on the makers. New business is quiet at 
the present time. 


Pig-lron 

MIDDLESBROUGH.—Now that supplies are 
available in larger tonnages, producers are able to 
give more attention to the needs of the export 
market, which had to be neglected to a large extent 
during the whole of last year. Unfortunately, how- 
ever, inquiries from abroad appear to have dried 
up, and little business is being placed. A consider- 
able amount of iron is still coming into the Cleve- 
land area from the Midlands under arrangements 
inade when Cleveland iron was less freely available. 
Subject to 5s. rebate, the fixed prices of No. 3 
Cleveland G.M.B. are 109s. per ton in the Middles 
brough and Falkirk zones. 111s. on the North-East 
Coast and 112s. on Clydeside. 

The hematite market is firm. No difficulty is ex- 
perienced in disposing of the full output, although 
the demand certainly appears to be rather less. In 
view of the fact that hematite is available on the 
Continent at prices well below British quotations, 
export demand is very quiet. East Coast mixed 
humbers are quoted at 132s. 6d., less 5s. rebate, for 
delivery on the North-East Coast. 

LANCASHIRE.—In most instances, small stocks 
have been built up at the consuming plants; conse- 
quently, users are not exerting undue pressure on 
the producers for deliveries, although supplies are 
being taken up as they become available. There is 
little improvement to report at the light-castings 
and textile-machinery plants, but elsewhere activity 
is quite good. For delivery in the Manchester 
price zone, Derbyshire and Staffordshire No. 3 is 
quoted at 114s., with Northamptonshire at 112s. 6d. 
and Derbyshire forge iron at from Ills. to 113s. 
No. 3 Scottish foundry is at 141s. West Coast hema- 
tite is quoted at 141s., and East Coast material 
140s. 6d.. subject to 5s. rebate, for delivery in the 
Manchester district. 

MIDLANDS.—This was the first district to ex- 
perience easier conditions in the pig-iron market, 
and now very little new business is going through. 
Stocks at the furnaces are getting quite substantial, 
while consumers generally have supplies on hand. 
When activity at the motor works and light-castings 
foundries becomes on a better scale, no doubt there 
will be less iron available, but users do not consider 
it imperative to enter into new contracts at the 
present time. The special grades of hematite are 
still on the short side, but most inquiries can readily 
be met. Pig-iron quotations are firm only until the 
end of June, but prices of hematite have been fixed 
for the whole of the year. The demand for low- 
phosphorus iron is maintained on a good scale, and 
heavy tonnages are coming into the district from 
various parts of the country. 

SCOTLAND.—Consumers are taking deliveries as 
they are despatched, but only a small amount of new 
business is being placed. No. 1 foundry is still 
quoted at 120s. 6d., with No. 3 at 118s., f.o.t. fur- 
naces. Very little Cleveland iron is arriving here, 
«despite the easier condition of the pig-iron market 
on the North-East Coast. Cleveland No. 3 foundry 
is quoted at 109s. f.o.t. Falkirk, and 112s. f.o.t. 
Glasgow, less 5s. rebate. Steelworks continue to 
take up heavy tonnages of hematite and basic, and 
they are working very satisfactorily. Prices are un- 
changed at 133s. for hematite mixed numbers, 
107s. 6d. for Scottish basic, and 100s. for Indian and 
English basic, all less 5s. rebate, f.0.t. steelworks. 


Coke 


Although most ironfoundries have covered their 
requirements of coke over the winter months, they 
are not getting supplies freely, the producers having 
difficulty in fulfilling their agreements. For delivery 
in Birmingham and district, best Durham foundry 
coke is quoted at 55s. 9d., and Welsh coke at from 
55s. to 62s. 6d. per ton. 


Steel 


While satisfactory conditions continue to rule in 
practically all departments of the steel industry so 
far as the home trade is concerned, the demand on 
export account fails to develop any sustained im- 


provement. As a consequence, those branches which 
rely largely upon export business are not so well 
supplied with orders as those which serve the home 
trade. Nevertheless, the decline has not been suffi- 
cient to affect the price position. The demand for 
semi-finished steel is on a good scale, and the con- 
suming industries, which a short time ago were 
suffering from a tightness in supplies, are now 
obtaining all the material they want, as a result of 
the arrangements for supplementing the British pro- 
duction by imports of foreign steel. In the finished 
steel trade, there is a strong demand in most 
departments. The works producing joists, plates 
and sections, in particular, are being pressed 
to the utmost to keep abreast of deliveries. In the 
case of some materials, orders cannot bi: accepted 
for execution in less than five or six months. 


Scrap 


It is reported that large supplies of iron and steel 
scrap are still being imported into South Wales from 
the United States. Recently, three cargoes, totalling 
21,649 tons, were discharged at Swansea and Port 
Talbot. The demand is keen in this area, despite 
some recession in activity at the steelworks. In 
most other areas, too, there is a good turnover, and 
supplies are generally available in adequate tonnages. 


Metals 


The non-ferrous metal markets appear to have lost 
any of the benefits which might have been derived 
from the speculative interest which was shown at 
the commencement of the year, and buyers continue 
to pursue a very restrained policy. 

Copper.—This market exhibited a somewhat firmer 
tone at the beginning of the week, but this was 
short-lived, and the outlook is still dull. New busi- 
ness is quiet, but consumers are taking quite good 
deliveries under contract, and would appear to be 
awaiting a more stable market before transacting 
further business. In the United States, consumers 
are believed to possess only small stocks, although 
no attempt is being made at the present time to take 
up fresh tonnages. 

Metal Exchange quotations were as follow :- 


Cash.—Thursday, £39 5s. to £39 7s. 6d.; Friday, 
£38 10s. to £38 12s. 6d.; Monday, £38 11s. 3d. to 
£38 12s. 6d.; Tuesday, £38 3s. 9d. to £38 5s.; 


Wednesday, £39 to £39 2s. 6d. 

Three Months.—Thursday, £39 10s. to £39 11s. 3d. : 
Friday, £38 15s. to £38 16s. 3d.; Monday. 
£38 16s. 3d. to £38 17s. 6d.; Tuesday, £38 7s. 6d. 
to £38 10s.; Wednesday, £39 5s. to £39 6s. 3d. 

Tin.—According to the monthly tin statistics com- 
piled by Mr. W. H. Gartsen (Henry Rogers, Sons & 
Company), the total visible supply of tin on 
January 31 totalled 16,831 tons, as compared with 
19,614 tons on December 31. The carry-over in the 
Straits Settlements was 6,133 (4,388) tons, while the 
carry-over at the Arnhem (Holland) smelter was 
2,003 (1,709) tons. In their weekly market report, 
Rudolf Wolff & Company state that these statistics 
scarcely fulfilled anticipations, for quite a substantial 
increase in the total visible supply had been ex- 
pected. The stimulating effect of their publication 
on prices was, however, only slight, and was not 
sustained. Business during the week has to some 
extent been hampered by the intervention of the 
Chinese New Year holidays and the consequent clos- 
ing of the market in the East during Monday and 
Tuesday. Demand on the part of consumers in this 
country and on the Continent continues quiet, and 
only moderate business has been reported in the 
United States, where, by reason of the uncertainty 
surrounding the industrial and political situation, 
buyers maintain a cautious attitude. The outlook in 
the circumstances is by no means clear, but, in view 
of the control which is exercised over output, im- 
portant decline seems unlikely, the market being 
more likely to recover were the industrial and _polli- 
tical situation generally to give any real evidence 
of sustained improvement. 

Official quotations were as follow :— 

Cash.—Thursday, £180 10s. to £180 15s.; Friday, 


£179 5s. to £179 7s. 6d; Monday, £180 5s. to 
£180 10s.; Tuesday, £178 15s. to £179; Wednesday, 
£181 15s. to £182. : 

Three Months.—Thursday, £180 12s. 6d. to 
£180 15s.; Friday, £179 5s. to £179 10s.; Monday, 
£180 5s. to £180 10s.; Tuesday, £178 12s. 6d. to 


£178 15s.; Wednesday, £181 10s. to £181 17s. 6d. 
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Spelter.—Business continues to be conducted on a 
day-to-day basis, and only small tonnages have been 
involved in recent transactions. Consumption is re- 
ported to be maintained on quite a fair scale, despite 
the fact that several of the major consuming indus- 
tries are less active than they were. The United 
States zinc quotation has been cut by % cent to 4.75 
cents per lb. 

Daily market prices :— 

Ordinary.—Yhursday, £14 lls. 3d.; Friday, 
£14 7s. 6d.; Monday, £14 2s. 6d.; Tuesday, £14; 
Wednesday, £14 2s. 6d. 


Lead.—Although the immediate outlook is not 
encouraging, it is expected that a fairly strong 
demand will develop later in the year. Continen 
tal trade at present is rather weak, while industrial 
and political conditions in the United States are 
against any early expansion of business in that 
country. The American lead price has been reduced 
to 4.75 cents per Ib. 

Day-to-day quotations : 

Soft Foreign (Prompt).—Thursday, £15 12s. 6d. ; 
Friday, £15 10s.; Monday, £15 6s. 3d.; Tuesday, 
£14 18s. 9d. ; Wednesday, £15 5s. 

Scrap.—Dealers in non-ferrous scrap metals con- 
tinue to withhold supplies pending the advent of 
better prices, and trade remains quiet. Price move- 
ments during the past week have shown a downward 
trend. 


Approximate selling prices for old metal:—New 
aluminium cuttings, £82; rolled, £66; cast, £40; 
foil, £88 to £92. Copper, £37 to £40; braziery. 
£34 to £35. Brass (clean), £24 to £25; Zinc, 


£9 10s. Lead, £14 10s. Gunmetal, £39 to £40. 


Notes from the Branches 


The January meeting 
of the Branch, which was presided over by Mr. 
Colin Gresty, attractea the largest gathering ot 
members for many years. This was due to the 
fact that the lecturer, Mr. Francis W. Rowe. 
B.sc., of David Brown & Sons (Huddersfield), 
Limited, gave the first public lecture on the 
subject of the Randupson process. The lecture, 
which is to be presented later as a communica- 
tion to the annual conference of the Institute, 
revealed the complete success the process had 
achieved at Penistone. Mr. Rowe showed how 
recent work had shertened the drying period, 
whilst stress was laid on the reduction of manu- 
facturing costs. An excellent discussion followed, 
covering every phase of operation from the 
practical angle. 


NVewceastle-upon-T yne. 


Ricwanpsons, WesrcartH & Company, 
of Hartlepool, have received confirmation that they 
have secured the contract from the Douglas (Isle of 
Man) Corporation for the construction of a large 
water-tube boiler and a number of auxiliaries for 
the power station. 


THE RAPID MAQGNETTING MACHINE Co. Ltd. 
MAGNET WORKS, LOMBARD 8&T. 
BIRMINGHAM, 12 


DESIQNERS & aaa, URERS 


( LIFTING MAGNETS \ 
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YOUR WORK 
SUITABLE FOR THIS 


CEMENT MOULDING 
PROCESS 


OUR NEXT BROCHURE WILL 
ANSWER THE QUESTION—IT 
EXPLAINS THE ADVANTAGES AS 
WELL AS THE DISADVANTAGES 


DATE OF ISSUE— 
FIRST WEEK IN MARCH 


Il, EAST PARADE CHAMBERS_ 
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RAW MATERIALS—PRICE LIST 
(Wednesday, February 9, 1938) 
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COPPER Ferro-molybdenum— 
Standard cash 10/75% carbon-free 4 PIG-IRON* 
39 0 0 Ferro-titanium— /9 Ib. Mo. . ON 
months 39 5 0 20/2 - N.E. Coast (d/d Tees-side area PHOSPHOR BRONZE 
Electrolytic F <0 Carbon-free 9d lb Foundr )— 
ough erro-phosphorus, 20/25% £21 to £99 111/6 Strip . Per Ib. basis 
Best selected £22 109/- Sheet to 10 w.g. 103d, 
Wire bars 98/99% .. 6/1 Ib. (no No. 1 133 /- Tubes ., 13}d. 
Ingot bars 3 (nom.) matite M/Nos. . . 132/6 Castings 
H.C. Wire rod 3 % Car. 15d. 
Do., 3 % car. . Hem. 15° above B.S. 
ane Jan. 45:16 of 20/ car. Malleable iron d/d Birm. . . of English ingote. ve 
Solid drawn tubes 46 4 48 Max. 0.5% car... 410 0 /d Birmingham dist. )— NICKEL SILVE 
Brazed tubes . 124d. 70% carbon-free 10d. Ib Staffs No. 4 forge .. l R, &e. 
Wire 123d. Nickel—99. 5/1000, $18 » No.3 fdry. 10/- In ots fi Per Ib 
Metallic . 8/6 to 8/9 Ib, fas, 108/6 9 in. wide 1/2 to 1/8 
Solid drawn tubes 96/98% .. 2/5 Ib Derbyshire forge .. To wide 1/2} to 1/8} 
tubes ” fdry. No. 3 To 18 1/24 to 1/84 
8, drawn % loose £18 15 0tol9 fdry. No. 1 1/3 to 1/9" 
Rods, extd.orrlld.  76/80% packed £19 15 114/- 0 21 in. wide 1/34 to 1/9 
/ é ~ 25 4 to 1 
ire 1c Manganese— 7 orks 8d. to / 
Rolled metal = 96% carbon-free 1/3 lb No 120/6 Spoon size 11d. 1 7 
Yellow metal rods 64d. Per ton unless otherwise stated, Cleveland No 3 to 10g. 1/54 t 
2asis 2-ton lots, 3/~ 0 2/04 
Scotti ” Falkirk . . 109/- S according to gauge, 
TIN cottish hem. M/Nos. d/d 133/- duality. turning rods in 
4.18115 MIGH-SPEED TooL sTEEL Sheffield (d/d distri am 
English 10 14% tungsten 3s. 10d. istrict) — IRON AND STEEL 
Bars. 183 0 Per Ib. d 5s. Od. »  fdry. No.3” 107/6 gh unless otherwise stated. 
Straits 83 15 6 d/d buyers’ works, Lines forge No. 2 foundry, Phila , Dols. 
Rounds and squares, 3 in »  fdry. No. No. 2 foundry, Valley 25. 76 
Off. av andover W.C. hematite 138/6 2 foundry, Birm 
cash, Jan 183 15 74 Rounds and squares, und asic, Valley 
— 184 1 4 in. to } 8, under Lancashire (d/d eq. Man.)— Malleable, Valley 23.50 
+ Jan, 183 15 84 under } in. to in 1/- i fdry. No. 3 114) forge, Valley . 
ats sin. x in. to under taffs fdry. No. 3 +s — erro-mang. 80%, seabo. rd 
SPELTER lin. x gin. 8d. Ib - Northants fdry. No.3 114/- O.-h. rails, h’y, mill a 
Ordinary Do., under x tin. 1/- ib Cleveland fdry. No. 3 112/6 Billets .. 
Remelted of approved sizes Glengarnock, No. 3 141 Wie 37.00 
Hard and sections lyde, No. 3 Ire rods 
Electro, 99. 1110 0 Bars cut to length, 10° Monkland, No. h 4 
English 9 6 8 7 extra, Eglinton, 141/- Iron bars, Chicag Cents. 
India 15 2 6 Gartsherrie, No. 3 141/- Steel bars 2.40 
Zinc ashes __ South W (* Price: ‘ eams, etc. 
les (West)—€ s. d. q, foundry and and basic pigiron, and ot Skelp, grooved steel 2.25 
Mi steel, best 3 8 9 to3 11 3. tntofnot less than 0.75 con- Steel hoops 2.10 
» Spot, Jan. .. -< lot I — ~_ and a rebate of 5s. per ton under certain condition.) Sheets, black, No. 24 2.40 
LEAD Heavy cast iron ; 3 galv., No. 24 
_ ron 8 9to3 11 : FINI ire nail 3.30 
Sot forsgn, py. Good machinery 31g 3 AND STEEL Plain wire 2175 
“m pire (nom.) sual district deliver Barbed wi 2.90 
aver., Jan... 16 3 1047 steel, best 3 7 Oto 3 9 6 joists is obtainable $5.35 
ver.. spot, Jan : ah eel turnings 2 = T certain conditions, ome COKE ; 
po 16 2 13 Oto2 1: ] (at ovens 
16 2 8} Heavy cast iron 4 16 Iron— Welsh foundry ) 
Heav < 6 8s. d. £ s, 42/6 
ALUMINIUM eavy machinery 4109 Barer). 13 5 0t013 37/6 
Nut and bolt i r 
Wie ine iron 11 12 6 to 3 2 furnace 3718 
Sheet and foil 1/4 Ib. hort heavy steel . Marked bars (Staffa) 6 isn foundry 
nd foil 1/2 to 1/4 Ib. cast-iron 400 Gas strip f.0.t. 0 » furnace 
Zi ZINC SHEETS, &c. Heavy wroujit 2 nate, fin. x 4 in | 
ine sheets, English 28 0 0) to - iron 7 Steel 1710 Oandu b. British Channc 
to23 10 0 0 Oto4 5 & 205 vhannel p rts, 
V.M. ex-whse. 28 0 0to28 10 Steel turnings 2 6 3to2 8 Plates, ship, ete. 11 8 per box 22 16 
and— Chequer pits. 13 0 6 182 14 
ANTIMONY cavy steel, best 3 5 Oto3 7 g Angles .. 06 CW. x14” 249) 
English 81 0 Otos2 9 Ordinary cast iron 4 § 0 to 46 6 Tees | 28x20 18/- to 18/9 
Chinese, ex-whse, 69 0 0 Cast-iron borings 2 0 6 to 2.8 6 Joists 20 x 10 36/— to 3745 
Crude, c.i.f. piling 4 5 Oto4 6 Rounds and squares 3 in. ll 0 6 183 “14 to 30/1; 
eavy machinery 4 10 9 to4 19 to 54 in , < és 21/- to 21/3 
2 6 
QUICKSILVER tm Rounds under 3 in. to $ in. 12 0 6 an CHARCOAL IRON & STEEL 
Quicksilver sondon—Merct ants’ buying prices (untested) £12 0 to£l3 ¢ 
delivered yard. in. wide and over 11 5 g 
‘opper Under 8 in, asi 
RO-ALLOYS AND Rails, and over5in. 1110 6 Bars ond nail- £20 0 Otos22 0 0 
EEL-MAKING METALS Lead (less usual draft ) -- 2210 0 Fishplates ©. . ‘ ++ 10 2 6 rods, rolled 
[50% New aluminium cuttings 71 0 Galv. cor. shts.  ( ) 18 0 Keg steel .. £30 0 0 to £35 
17-0 Braziery copper .. 99 9  Galv.flatshte. ( ” 39 10 9 Faggotsteel £20 0 | 
erro-vanadium— Gunmetal ais 39 Galv. fencing wire 8g 0 Bars and rods 
35/50% .. Hollow pewter -- 32 0 Billets, soft, 100-ton 1, Plain 20 5 dead soft st’] £1] 
14/-lb. Va. gh - 130 0 0 gh ton lots... 6 All per E 9 0 0to£20 0 
aped black Pewter 99 715 0 per English ton, f.0.b. Gothenbu 
in 71% o [i ubject to an exchange basis of "8 
Kr 19.39 to £1, 


: 16 


basis 
103d. 
11}d. 
13}d. 
18}d. 

15d. 


we Ow fw bw bw 
t 


Fesruary 10, 1938 


DAILY Standard Tin (cash) Spelter (ordinary) Lead | prompt) 
£ £ d. d. 
, £ s. d. Feb. 3 . 180 10 0 dec. 30/- 14 11 3 6 dec. 2/6 
Feb. 3 .. 39 5 O dec. ae 4 e 25/- 14 7 6 4 0 » 2/6 
4. ” 7 .. 180 5 ine. 20/- 14 2 6 7 3/9 
we 8 .. 178 15 dec. 30/- 14 0 0 8 1418 9 ,, 7/6 
9 8 .. 38 3 9 dec. a 9 .. 181 15 0 ine. 60/- 14 2 6 ine. 9 0 ine 63 
” 9 .. 39 O O inc. 
Electrolytic Tin (English ingots) Spelter (Electro, 99.9 per cent.) Lead (English) 
£ s. d. a £ 68. d. £ s. d. 
Feb 3 - 4315 O dec Feb. 3 . 180 10 0 dec. 30 /- 18 10 3 0 dec. 5/- 
7 .. 4215 ONo 7 0 inc. 20/- | 7 0 No change 
8 .. 4210 O dec ns 8 0 dec. 30/- 717 8 0 dec. 10/- 
9 43 5 ine 9 0 ine. 60/- 18 0 9 5 ine. 
A COMPARISON OF CAST-IRON SCRAP PRICES 
Average Monthly Prices of Cast-Iron Scrap in the Principal Districts in the Years 1932-38 
January. April. May. July. October. December. p.. 
SCOTLAND (Heavy Machinery)— gs. 4. & £ £s. d. £ £s. d. 4. £ £ ga «6. £s. d. 4. 
1932. . 215 0 215 2 210 6 2 25 3 245 23 2 24 248 278 
1933. 27 0 29 2 210 5 2 29 3 28 6 2 2 210 7 210 212 4 2 911 
1934. 214 2 217 2 218 3 2 215 9 214 3 215 2 215 0 2 15 216 3 216 0 
1935. 215 5 215 2 216 4 2 217 0 216 9 2 2 216 11 219 33 7 217 5 
1936. 34 8 3 9 3 3 11 10 3 3 910 39 2 3 3 39 2 310 313 3 39 9 
1937 315 0 42 4 49 9 4 415 0 415 0 4 a 415 6 415 413 3 411 0 
January. April July October. .| December. 
N.E. Coast (Heavy Qualities)— 41234 i @ £ s. £s. d. 8. £ 8. d. 4. 
1932. we 26 3 25 23 0 208 119 s i 115 9 5 115 115 6 ta 6 119 10 19 7 
1933. 211 22 349 23 5& 1 119 20 0 0 21 25 8 2710 210 1 25 4 
1934. $32 7 215 213 7 211 6 2 213 211 0 0 211 21110 213 9 213 3 212 4 
1935. 212 2 213 212 7 213 0 2 212 212 6 2 212 212 6 212 6 2 16 10 21210 
1936 3 0 3 3 1 8 322 3 3 3 3.5 9 35 3 6 3 3 6 3 3 710 34:2 
1937 310 6 | 3 426{483 9 |4 47 47 6 7 4 6 450/450/145 0/4 8 
January March. April. July. August. December 
S. WALBS (Heavy Cast Iron)— 4.12 6. 4 £s. d. su £s. d. 8. d. d. 
1932. 278: 2 6 26 4 250 248 208 119 4 2 110 118 10 119 8 23:1 20 
1933. 33 4 3 246 23 5 228 23 7 248 25 8 25 9 265 0 46 
1934. 2 610 2 8 26 6 | 28s: 0 2 610 267 280 28 2 211 5 
1935. 211 3 211 211 1 211 3 212 0 sa 1 211 1 211 0 212 2 2 13 10 214 5 214 8 il 98 
19386 216 3 218 218 9 219 2 218 7 218 7 219 0 219 0 218 9 219 0 219 2 219 0 18 8 
1 3 9 SO9S 89183 99 fs 9 9 Of 1 


WILLIAM JACKS COMPANY, 


“WINCHESTER HOUSE, OLD ERUAD ST., LONDON, E.C.2. 


-o3, HOPE ST., GLASGOW, C. 


CLARENCE CHAMBERS, 39, CORPORATION STREET, BIRMINGHAM. 
13, RUMFORD STREET, LIVERPOOL. 


IRON 


FOR EVERY TYPE OF CASTING 


NON-FERROUS METALS 


REFRACTORIES — COKE — SAND 
FERRO-SILICON—FERRO-CHROME 


WILLIAM JACKS COMPANY 


CENTRAL CHAMBERS, 


ZETLAND ROAD, 
MIDDLESBROUGH, 
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SITUATIONS VACANT AND WANTED 


NOUNDRY MANAGER, aged 32 years, 

desires change. Considerable experience of 
ferrous and non-ferrous metallurgy ; also modern 
machine methods. First-class record with 
reputed firms.—Box 786, Offices of THr 
Founpry Trape JournaL, 49, Wellington 
Street, Strand, London, W.C.2. 


NOUNDRY MANAGER.—Steel and tron. 

(Metallurgist.) Excellent records reorganis- 

ing and development; also technical and busi- 

ness experience. Tropenas and Electric. Present 

output 250 tons monthly.—Box 772, Offices otf 

Tue Founpry Trape Journat, 49, Wellington 
Street, Strand, London, W.C.2. 


SSISTANT FOREMAN required for 
modern jobbing ivon foundry in the North 
Country. Capacity 60-70 tons per week. Must 
be used to modern methods and high-quality 
general engineering castings. Write giving full 
details of experience, age, and wages expected 
to: Box 778, Offices of THe Founpry Traber 
JournaL, 49, Wellington Street, Strand, 
London, W.C.2. 


NHEMIST required for Blast-Furnace 

/ Laboratory, pig-iron, slags, ironstones, etc. 
Give age, experience, salary, and when at 
liberty to: Manacer, New Cranstey Iron & 
Srret Co., Lrp., Kettering. 
OUNDRY FOREMAN required for North 

of England. Excellent opportunity for a 
good man to take charge of foundry. Must be 
energetic and thoroughly familiar with the 
operation of moulding machines. This is a real 
man’s job and can be made very remunerative. 
—Apply Generat Manacer, Box 780, Offices of 
Tue Founpry Trape Journar, 49. Wellington 
Street, Strand, London, W.C.2. 


EADING Hand required ironfoundry, used 
to heavy and medium castings, Jobbmg 
work. Excellent prospects for good man not 
over 45 years of age. Full particulars and 
wages required to: Box 790, Offices of THE 
Founpry Trape Journat, 49, Wellington 
Street. Strand, London, W.C.2. 
EPRESENTATIVE required, active, and 
with connections to steelworks, etc., for 
the sale of Blacklead, etc., by German firm.— 
Reply to Hamburg 8. Postfach 1282. 


WANTED. to go abroad, Foreman 

Moulder, with experience iron aud electric 
steel castings. Should be good organiser, and 
well up in the latest methods.—Box 792, Offices 
of THe Founpry Trapt Journar, 49. Welling- 
ton Street, Strand, London, W.C.2. 


BMPLOYMENT REGISTER. 


Conducted by the Institute of British Foundry- 
men by courtesy of the proprietors of Tus 
Founpry Trape JouRNAL. 


Correspondence should be addressed to the 
General Secretary, Institute of British Foundry- 
men, St. John Street Ohambers, Deansgate, 
Manchester, from whom full particulars can be 
obtained of this service. 

Any employer wishing to communicate with a 
candidate should write to the General Secretary, 
quoting identification number. 


JhOREMAN PATTERNMAKER desires re- 

engagement. Considerable experience as 
journeyman and foreman on wide class of work. 
including valve, machine tool, marine and steel 
castings. (319) 


BUSINESS FOR SALE 


RONFOUNDRY in the Midlands, ideal for 


machine moulding, equipped as such. To 
let or to be sold.—Apply Box 794, Offices of 
Tue Founpry Trane Journar, 49, Wellington 
Street, Strand, London, W.C.2. 


FINANCIAL 


DVERTISER is desirous of disposing of 
< interest in Foundry Requisite Business 
having excellent connection Great Britain and 
abroad. Reasonable terms can be arranged. 
Reason for disposal—interest in other business. 
—Write Box 788, Offices of THe Founpry 
TRADE JOURNAL, 49, Wellington Street, Strand, 
London, W.C.2. 


TENDER 
COUNTY COUNCIL OF MIDDLESEX. 


Pustic Assistance DEPARTMENT. 
TENDERS FOR FIREBARS AND 
FURNACE CASTINGS 
(TWELVE MONTHS). 

HE County Council of Middlesex invites 

Tenders for the supply of the above goods 

or materials for the period stated from April 1, 

1938. to its several Hospitals, Institutions, Sana- 
toria, Children’s Homes, Offices, ete. 

Forms of Tender (upon which only Tenders 
will be considered) and Conditions of Contract 
may be obtained ou application to the Director 
of Public Assistance, 3, Central Buildings 
(Fourth Floor), Matthew Parker Street. West- 
minster, accompanied by a_ stamped 
addressed foolscap envelope. 

Sealed Tenders, marked ‘Tender — for 

' * must be delivered at ov before 
11 a.m. on Monday February 28, 1938, addressed 
to ‘“‘The Clerk of the Middlesex County 
Council,” Guildhall. Westminster, 
S.W.1. 

The Council does not bind itself to accept the 
lowest or any Tender, and reserves the right 
to accept any Tender or part only. 

Estimated quantities required are stated in 
the Form of Tender, and tenderers may tender 
to supply all or any one or more of the Estab- 
lishments concerned. 

C. W. RADCLIFFE, “ P.4,”’ 
Clerk of the County 
Council. 
Guildhall, 
Westminster. 
February, 1938. 


MACHINERY 


SANDBLAST PLANTS. 
OOMS size, 12 ft. by 12 ft., 12 ft. by 9 ft., 
and 6 ft. by 6 ft. , 

Barrels : 54 in. by 36 in.; 36 in. by 30 in.; 
30 in. by 20 in., etc. 

Cabinet: 6 ft. by 4 ft.; 4 ft. 6 in. sa. by 
3 ft. 6 in. sq., and 30 in. dia. ; 

Table : 9-ft. Guttman. 

Air Compressors in stock to suit any of the 

above plants. 

Sand Mills: 7 ft. 6 in., 7 ft.. 6 ft., 5 ft. and 
4 ft. dia. pans. 

Cupolettes : 10 cwts., 15 cwts. and 20 ecwts. 

Cupolas : 2 and 3 tons. 

Morgan Tilting Furnaces : 250 and 400 Ibs. 

Heavy D.E. Grinding Machine : wheels 24 in. 
by 44 in. 

Sand Rammers, Disintegrators and Mixers. 
Air Compressors, Blowers and Exhaust Fans. 
Moulding Machines, etc., etc. 


S. C. BILSBY, a.M.1.c.£., A.M.LE.E. 


OROSSWELLS ROAD (Adjoining Railway 
Grossing), LANGLEY, Nr. Birmingham. 
*Phone: Broadwell 1359. 
THO* W. WARD LTD. 
HYDRAULIC PRESSES. 
80 tons cap. WILD press; 10” dia. vam; 
2,240 Ibs. press. per sq. in. 
60 tons cap. TANGYE press; 7” dia. ram; 
2’ stroke ; 3,360 lbs. press. per sq. in. 
HOLLINGS & GUEST—50 tons cap.; 8” dia. 
ram; 2,240 lbs. sq. in. pressure. 
Write for ‘‘ Albion”’ Catalogue. 
ALBION WORKS, SHEFFIELD. 
"Grams : ‘‘ Forward.’’ ’Phone : 23001 (10 lines). 


MACHINERY—C ontinued 


WANTED —Crane Ladle, in good condition, 

9-10 tons capacity. Detailed description 
and price to: Box 774, Offices of THE Founpry 
TraDE Journat, 49, Wellington Street. 
Strand, London, W.C.2. 


SOUNDRY HAND CRANE for disposal. 

about 3 tons !ift, 30-ft. span, in good 
condition; £35. Foundry Sandblast and 
Foundry ‘‘ Tubs,’ also Moulding Boxes.— 
ALeEx. Hammonp, 14, Australia Road, Slough. 

AND MIXERS AND AERATORS.—The 
. Breakir Centrifugal Machine is THE 
machine. Outputs 10 cwts. to 8 tons per hr. 
W. Breatey & Co., Lrp,, Station Works, 
Ecclesfield, Sheffield. 


NONTENTS Small Iron Foundry—10/ 15-cwt. 

‘ Cupola, complete with blower and raising 
loading platform; Sand-mixing Machines; Core 
Oven. Moulding Boxes; Tilting Oil Crucible ; 
Oil Tanks.—Surrey ENGINEERING, 226. White- 
horse Road. Croydon. 


EW Dwarf Cupola, to melt 10 to 15 cwts. 


* per hr. New Worm-geared Ladles, 5 tons, 
25 ecwts.. 15 cwts. and 10 cwts. capacity. 
Ungeared Ladles, 15 cwts. and 10° ewts. 
capacity. Improved Cupola Spark Arresters. 


T. Davies & Son, West Gorton, Manchester. 


’Phone Staines. 
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eo) 1- and 14-ton Morris Overhead Hand Cranes. 
23 22. and 20-ft. span. 

Air Receiver, 18 ft. by 4 ft. 6 in. 

Tilghman B.D. Compressor, 130 c.f. at 
100 Ibs. 

Vertical Crosstube Boiler, 8 ft. 8 in. by 4 ft.. 
80 lbs. w.p. 

HARRY H. GARDAM & CO., LTD.. 
STAINES. 


MISCELLANEOUS 


DATTERNS.—Cleghorn & Co. have new 

premises at 198-200, Bath Road, Worcester. 

and are in a better position to cope with all 
classes of engineers’ pattern. "Phone 264. 


LUMBAGO—Our different grades will 
serve you well and prices are right. Our 
STANDARD Nos. 1 and 2 at 18s. and 16s. 
cwt.. carriage paid, have a large sale. TRY IT 
and save money.—Wm. Otsen, Lrp., Hull. 


FOUNDRY BLACKINGS AND 
FACINGS. Pure Ceylon Plumbago {Im- 
port direct), Finest Core Gum, White Dust. 
Parting Powder (Silica free), Pure Ground 
Carbon and Electrodes. Quality at reasonable 
prices. Orders repeated. Send for free sample. 
JOHN & C. DURRANS, 
PENNINE WORKS, 
HAZLEHEAD, NEAR SHEFFIELD. 
Telephone : Telegrams : 
128 Penistone. Facings, Penistone." 


*Phone: 287 SLOUGH 
A.C. Motor-driven Portable Sand 
Price £15 
SANDSLINGER with A.C. Motors, 
portable type ; in stock. 
CORE-STOVE, small size, with 
swinging shelves. 
SAND MILL by Smedley Bros., 
4’ 3” diam. pan. 
NEW 4-ton LADLE with enclosed 
MORGAN 600-lbs. oil-fired crucible 
furnace; modern type, as new. 

Price, £75 


Large stock of MOULDING BOXES. 
Please send for lists. 
Avex. HAMMOND, Machinery 


14, AUSTRALIA ROAD, SLOUGH 
BUY FROM ME AND SAVE MONBY! 
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